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THE DIVISION OF MEDICAL SCIENCES OF THE 
NATIONAL RESEARCH COUNCIL AND 
NATIONAL DEFENSE 


By Dr. SANFORD V. LARKEY 
BALTIMORE, MD. 


Stvce last May there has been very active eoopera- 
tion between the armed services of this country and the 


® Division of Medieal Sciences of the National Research 


Council on problems of military medicine. Because of 


the general concern with national defense it was felt 


that some report of these activities might be of interest 
to the readers of Sorence. For, in addition to the 


® oncrete results already achieved, the fact and degree 


of collaboration between civilian scientists and the 
Army and Navy Medical Corps and the Public Health 
Service are of great significance for the future. 

Tn line with the original function of the National 


® Research Couneil as an agency for scientific assistance 
m@ ‘0 the government, the chairman of the Division of 


Medical Sciences in April of last year offered the ser- 
vices of the division to the Army and Navy. Shortly 
after this the Surgeon General of the Army, James 
C. Magee, requested the division to establish eommit- 
tees which would act in an advisory capacity to the 
medieal corps. The Surgeons General of the Navy 
and of the Public Health Service concurred in the sug- 
gestion of civilian advisory committees, and immediate 
steps were taken to organize these groups. While at 
first the questions were confined to two specific prob- 
lems—the treatment of traumatic shock and the chemo- 
therapy of war injuries and infectious diseases—it was 
soon realized both by the members of these original 
committees and by the service representatives that in 
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order to meet the constantly arising problems in other 
fields of medicine it would be necessary to have a more 
general and a more inclusive organization. Up to the 
present time seven main committees and thirty-three 
subcommittees have been appointed. The main com- 
mittees, covering the general fields, function largely 
through the technical subcommittees which in turn 
represent the special aspects of medical practice and 
research. Since there is a natural overlap between 
the general fields, some of the subcommittees are re- 
lated to two of the main committees. (See below.) 

The committees and subcommittees appointed up to 
this time are as follows: 


COMMITTEE ON CHEMOTHERAPEUTIC AND OTHER AGENTS 
Subcommittees: 
Infectious Diseases 
Venereal Diseases 
Tropical Diseases 
Surgical Infections 


COMMITTEE ON TRANSFUSIONS 
Subcommittees: 
Blood Substitutes 
_ Blood Procurement 
Shock 


COMMITTEE ON MEDICINE 
Subcommittees: 

Tuberculosis 

Cardiovascular Diseases 

Metabolism 

Medical Nutrition 

Clinical Investigation 

Diagnosis and Therapeutics 
Also related to the Committee on 
Medicine as well as to the Com- 
‘mittee on Chemotherapeutic and 
Other Agents. 


Infectious Diseases 
Venereal Diseases 
Tropical Diseases 


COMMITTEE ON SURGERY 
Subcommittees : 

Anesthesia 

Radiology 

Shock, Surgical Infections (See above) 

Wound Healing 

Surgical Specialities 
Neurosurgery 
Plastic and maxillofacial Surgery 
Otolaryngology 
Vascular Injuries 
Thoracic Surgery 
Orthopedic Surgery 
Physical Therapy 
Urology 
Ophthalmology 


COMMITTEE ON NEUROPSYCHIATRY 
Subcommittees: 
Neurology 
Psychiatry 
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War Neuroses 
Personnel and Training 


COMMITTEE ON AVIATION MEDICINE 
COMMITTEE ON INFORMATION 
Subcommittees: 
Publicity 
Historical Records 
Correlation of Information 


Policy and budgetary matters are dealt with by a 
executive committee consisting of the chairmen of th 
main committees and the chairman of the division, 

A list of members of the committees and subcop. 
mittees and further details of their organization an 
individual activities have been given in War Medicin 
(1: 77-94, January, 1941). The Committee on Infor. 
mation serves as the editorial board of this new jouw. 
nal sponsored by the American Medical Association, 

In the organization of the committees an effort has 
been made to assure broad representation of the vari- 


ous groups interested in these problems, not only. 


through divisional membership of the special societies 
but also through the individuals on the committecs, 
The government agencies are represented, in general, 
by liaison and contact officers assigned to the commit. 
tees rather than by direct membership on the con- 
mittees. 

This relationship with the services and other gov- 
ernmental groups has been most effective. Since the 
work of the committees directly relates to medical 
problems of the national defense, naturally the Arny 
and Navy Medical Corps and the Publie Health Ser- 
vice have representatives at the meetings of commit- 
tees, but contact officers from other branches oi the 
armed services are present when the discussions con- 
cern them, as, for instance, the Quartermaster Corps 
of the U. S. Army and the Bureau of Supplies and 
Accounts of the U. 8. Navy for problems of nutrition 
and rations. Among the other governmental agencies 
represented are the Veterans Administration, the 
American Red Cross, the National Bureau of Stané- 
ards, the National Advisory Committee for Acro 
nauties and the National Roster of Scientific and Spe 
cialized Personnel. The division is represented on the 
Health and Medical Committee of the Federal St 
curity Agency, by membership on it of the chairmal 
of the division. Through this direct contact, the Ne 
tional Research Council committees serve as consults- 
tive bodies to this coordinating committee. 

One of the most encouraging features of this & 
deavor is the way in which the services and the civilia” 
groups have worked together. It is obvious that in! 
situation like the present there must be the utmo 
utilization of our scientific knowledge in meeting th 
needs of defense. The problems facing the Amy, 
Navy and Public Health Service are many and gredh 
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and these have been openly and clearly laid before the 
various committees. While the two medical corps have 
made great advances in medico-military science, it is 
realized by all that much remains to be done. New 
questions are constantly arising and the answers must 
be found quickly. The professional and research work 
going on in service organizations will have to be sup- 
plemented and the team work which has been devel- 
oped is one of the most useful factors in doing this. 

The general function of these advisory committees 
of the National Research Council is to give profes- 


© <ional advice to the services and to plan and administer 


research projects essential to the national defense. To 
do this, the committees act in the capacity of a central 
agency. They have called on many scientists to assist 
them as consultants and have allocated research proj- 
ects to various institutions, and will continue to in 
increasing degree. 

Medical science and the medica) profession have 
three special concerns in the present mobilization, the 
provision for trained medical men for the services, the 


© evaluation of physical fitness of our youth for the 


Army and Navy, and the care of their health after 
The selection and assignment of medical 
personnel is a very pressing matter, even now in a 
peacetime mobilization, and would become more seri- 
ous in the event of war. The Army and Navy have 
large Medical Reserve Corps but there will undoubt- 
edly be a demand over and beyond these. The Na- 


® tional Research Council is cooperating with the Com- 


mittee on Medical Preparedness of the American Med- 
ical Association, which is making an exhaustive survey 
and professional analysis of the entire medical pro- 
fession through questionnaires sent to all doctors. 
Special groups from the Committees on Medicine, Sur- 
gery and Neuropsychiatry have been assigned to this 
task. The general activities of the National Roster of 
Scientific and Specialized Personnel in listing and 
evaluating all the scientists of the country have al- 
ready been described in Science, and the Division of 
Medical Sciences is cooperating, along with the other 


§ divisions of the National Research Council, in this 
| Very important endeavor. 


The examination of recruits, both by the local draft 
boards and by the induetion boards, follows the stand- 
ards laid down in Mobilization Regulations 1-9. A 
large part of this was revised by the committees of 
the National Research Council, which are continuing 
to study it and make changes in light of the informa- 
tion brought forth by the statistics from the examina- 
tions. The health of the troops in camp and of the 
men at sea is of constant concern to the medical corps. 
The best civilian consultation has been solicited and a 
number of the committees have made recommendations 
for the further safeguarding of these young men in 


7 their new environment. 
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Since we are now in a training program and noi at 
war, a long period of active service is not provided 
to allow for intensive and special medical training of 
the reserve officers, but tle Army and Navy are plan- 
ning short courses; and many of the committees have 


been asked to aid in formulating these. In order: to 
bring the latest information in various fields to the 
medical officers, circular letters and manuals are being 
prepared for general distribution. So far, circular 
letters on the chemotherapy of infectious diseases, on 
the treatment of venereal diseases and on tropical dis- 
eases have been assembled by the respective committees. 
It is also planned to issue a manual on genera! medical 
and surgical treatment in the field. The material for 
this has been collected by many of the technical sub- 
committees, and is now being edited. In addition, the 
surgical committees and others are at work on larger 
special manuals. Much of this material will appear in 
the new journal War Medicine, which is, in a sense, 
the official organ of these committees, with the Com- 
mittee on Information acting as the editorial board. 
In addition, there will be published review articles 
on significant subjects, original contributions, abstracts 
of the current literature on military medicine and im- 
portant news of defense activities relating to medicine. 
In this way, it is hoped that the information on these 
matters will reach not only those in the service, but 
also others who will be interested, in anticipation of 
future service. 

Along with these pressing, immediate problems of 
an administrative type, the committees have been asked 
for advice and assistance on many questions of a more 
scientific character. There is not space here to tell of 
these in much detail, but some examples may show 
their nature. Thus, following a request from the Sub- 
committee on Tropical Diseases, the International 
Health Division of the Rockefeller Foundation has 
prepared a supply of yellow fever vaccine, which is 
now being used by the armed forces in the tropics, 
and arrangements have been made for further maru- 
facture under government auspices. 

Recently there was received a joint request from 
the Surgeons General of the Army and Navy to the 
American Red Cross and to the Division of Medical 
Sciences asking that these two bodies organize a co- 
operative program for providing blood plasma for 
transfusion. The Red Cross has agreed to make ar- 
rangements in the larger cities for voluntary donors 
of blood, to provide the necessary equipment for trans- 
portation to the processing centers and for storage. 
From this blood, liquid and dry plasma will be pro- 
duced. The newly formed Subcommittee on Blood 
Procurement will assume general supervision of the 
professional services involved and professional person- 
nel for the processing. Along with this the Subcom- 
mittee on Blood Substitutes is continuing its studies 


243 
the 
nd 
or 
on 
ly 
a, : 
it 
he 

: 
it 
he 
n- 
o 
es 
he 
he : 
st 
: 
t, | 


244 SCIENCE VoL. 93, No, 24y 


on methods of manufacture so that the newest devel- 
opments will be available for the program. 

A further example of the cooperation between the 
Division of Medical Sciences and the American Red 
Cross is seen in the recent arrangements regarding 
requests from England. The British Ministry of 
Health has decided that all requests for medical and 
nursing personnel, hospitals and hospital equipment, 
medical and surgical equipment and supplies must 
come through the British Red Cross to the American 
Red Cross. Similarly, all American offers must be so 
routed. The Red Cross has asked the Division of 
Medical Sciences to assist in passing on personnel. 
Henceforth all requests from physicians, nurses and 
related personnel will be cleared and approved jointly 
by the two bodies. 

Many of the questions brought before the commit- 
tees demand immediate research before an answer can 
be given. Many important projects have been sub- 
mitted or formulated, and on a few, active investiga- 
tion has commenced under private auspices. Fortu- 
nately a few more can begin now owing to the alloca- 
tion of a small appropriation of Federal funds. 
These include basic studies on the cause and treatment 
of shock, on the preparation and evaluation of blood 


substitutes for transfusion, on the chemotherapy 
infections, on the cause and relief of fatigue, on t, 
determination of night blindness and dark adaptatiy 
and on certain aspects of aviation physiology. §o, 
of these last projects are being carried on in cooper, 
tion with the National Defense Research Committy 

However, there is a erying need for extension of yj 
the above projects and for the immediate prosecutig, 
of a great many more investigations already approve 
These include an extensive study of the chemotheray 
of wounds and burns, a search for new drugs for thy 
treatment of malaria and other tropical diseasy 
studies on wound healing, on the medical aspects of 
chemical warfare and additional research into th 


physiology of high altitude flying, leading to ty 


greater effectiveness and well-being of our aviaton 
As time goes on and new questions arise, new projec 
will be initiated. 

At the present time, some of the committees hay 


completed the tasks set before them, while other con 


mittees have not yet been called on to any extent. Bit 
all are prepared for future demands and can be calle 
whenever necessary. The structure as given here j 
not final and other committees will be organized wha 
the need or request comes. 


STRATEGIC MINERALS IN WAR AND PEACE! 


By Professor C. K. LEITH 


UNIVERSITY OF WISCONSIN ; CONSULTANT ON MINERALS TO THE INDUSTRIAL MATERIALS DEPARTMENT OF THE ADVISORY 
COMMISSION TO THE COUNCIL OF NATIONAL DEFENSE 


It has become the custom to speak of minerals as 
strategie when they are necessary for war and when 
they must be secured in whole or in part from abroad. 
Despite the general abundance of mineral supplies in 
the United States, it is necessary to import substan- 
tial quantities of manganese, chromium, tungsten, tin, 
mica, nickel, antimony, quartz crystals, industrial dia- 
monds and some varieties of graphite and asbestos. 
Some of my listeners may wonder why such things 
are essential to war effort. 

The answer is, in brief, that modern war is a mecha- 
nized war, and all these materials are needed in the 
process of mechanization, and on a larger scale than 
ever before. Raw materials are required in intricate 
combinations. Alloys are playing an ever larger role. 
The absence of a single constituent, even though used 
in small quantity, may have far-reaching and dis- 
astrous effects on industrial operation. While only a 
few pounds of manganese go into a ton of steel, there 

1 Radio address from Station WMAL, Washington. 
The address was brought to the fifty-third annual meet- 


ing of the Geological Society of America meeting in 
Austin, Texas, December 27, 1940. 


are no satisfactory substitutes, and it is impossible 
make this ton of steel by established metallurgical 
practice without the manganese. Every one know 
that the machinery of modern war requires steel i 
huge quantities. 

The list of strategic minerals is not a fixed one 
cause, as the scale of preparation for war expanij 
shortages appear in other minerals. Already shot 
ages are beginning to appear in certain minerals nt 
on our strategie list, and, judging by the experient 
of the last war, still others will come. 


The strategic mineral problem now occupying 9 iy 


much of the attention of the government agent 
engaged in preparing our national defense is that ¢ 


acquiring necessary reserves to carry the 


through an emergency in case supplies are cut 


from outside sources, while at the same time keepilf 4 


industry supplied for its current needs. 


First, it is necessary to estimate the amounts needél { 


This is a difficult problem because of the continu 


expansion and shifting of war plans. Allowance mis 5 
be made for increased amounts of these minerals whi | 
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ti nay be available in an emergency from domestic 
th MMources. There are many domestic deposits of low- 


tion ade ores not usable in ordinary times. A survey 
Om HE yst be made of all such deposits and of the many 
Mow technologie processes of treatment of low-grade 
tee, res that are now coming forward. There also are 
[ow technologie processes of consumption and sub- 
Mitutions which tend to reduce the amounts of high- 
Merade supplies required. Estimates must be made of 
SHow much may be saved by restricting civilian uses. 
8 Allowances must be made for savings due to restric- 
F ion of exports, as well as possible additional needs of 
E@hose nations fighting against aggression—needs which 
Must be supplied. 

oe Finally, a figure is arrived at which represents the 
1% Mireducible minimum of raw materials which must be 
ocked up for emergency after giving full weight to 
1] domestic supplies and possible savings. 

in fie The size of the necessary stockpile having been esti- 
Mipated, the actual purchase may be started. This, also, 
@s by no means a simple process. At the present time 
led Hrade routes are so restricted and shipping is so scarce 
i a hat it is diffieult to keep up necessary supplies for 
it for current consumption, td say nothing of 
Beecuring additional quantities for stockpile reserve. 
Imost every foreign purchase involves negotiations 
ith governments, with private owners, with shipping 
mmpanies and with the Maritime Commission, and 
ncludes consideration of exchange questions and many 
her factors. An important element is time. Rates 
f production and shipping capacity are such that 
eliveries of some minerals must be spread over sev- 
ral years. 

) Mae «(wish there were time to tell you some of the many 
hteresting stories about particular cargoes of graphite 
om Madagasear, chromite from Turkey, tungsten 
nd antimony from China by way of Indo-China and 
he Burma Road, or about the purchase of low-grade 
concentrates in Bolivia to be treated in a new 
melter to be built in the United States. Scarcely a 
way passes without a stirring episode of mineral pro- 
urement in some part of the world in the race with 
he closing of trade routes. 

= While foreign buying necessarily is in the limelight 
meecause of rapid closing of commercial channels, do- 
estic sources are not being overlooked. Much atten- 
. fon is being given to the development of low-grade 
mPplies at home. Purchases are being made under 
Be“tracts which will permit the installation of new 
Mplants and processes. Under special appropriations, 
- Bureau of Mines is conducting experiments in re- 
Be’’cry of low-grade strategie ores, in accordance with 
me P'gram outlined by a technological committee of the 
ational Academy of Sciences appointed by the 
jf tse Commission. The Geological Survey and the 
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Bureau of Mines are making extensive field examina- 
tions to find the more promising sources. Specifica- 
tions for qualities of product have in some cases been 
lowered to make certain supplies available. 

Substantial production from domestic sources can 
hardly be expected for another year. Many of the 
domestic operations will be so high in cost that they 
will not outlast emergency conditions. However, there 
is good reason to hope that the correlated effort now 
being made to establish new processes may result in 
some operations of a permanent nature, which will 
lessen our future dependence on foreign sources. 

Progress in acquiring stockpiles both from foreign 
and domestic sources is necessarily slow. Funds were 
made available too late. Trade channels were re- 
stricted before we started. But steady progress is 
being made. Fortunately, industrial inventories of 
several of the needed minerals are now large enough 
to tide us over present delays, and there is good reason 
to hope that, if the emergency eventually cuts this 
country off from outside supplies, enough reserve will 
have been accumulated from domestic and foreign 
sources to enable us to carry on. In the meantime, 
special and local shortages will be met by the applica- 
tion of priorities. 

So much for the problem of acquiring strategic 
minerals for our own emergency use. The strategic 
mineral problem, however, is much broader than this. 
Every other nation needs strategic minerals, although 
not the same list as ours. Certain nations have waged 
the unspectacular war of trade—the war of minerals— 
just as intensively as they have waged the war of bul- 
lets and tanks and planes. They have paid the closest 
attention to the other fellow’s channels of supply. 
They have denied to their potential enemies certain 
minerals and mineral products they produce in excess. 
They have purchased large supplies of materials they 
do not need, to keep them from their enemies. They 
have bought to help friends. These are the tactics 
which must be studied closely in preparing for military 
conflict or in building up defenses to ward it cff. 

When military warfare begins, economic warfare of 
the type I have just described gives way to total em- 
bargo and blockade, and this also must be planned for, 
if a nation is to be completely prepared. 

What is done about strategic minerals, both in de- 
fense and offense, will be a considerable factor in 
determining the outeome of a war so largely mecha- 
nized as this one. It is a question of how much metal 
ean be brought to bear at the earliest date. Wars can 
not be won by potential resources; resources must be 
used and used to the hilt. Germany has brought into 
action every ounce of available raw material, while its 
opponents, with overwhelmingly greater potential sup- 
plies, have yet to reach the peak of their use. Ger- 
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many has also greatly improved her raw material posi- 
tion by occupation of Western Europe, but still lacks 
important minerals. Potentially the balance of raw 
material power is still with the English and even more 
so with the English-speaking people, including our- 
selves. 

The key to the problem in its larger aspects is con- 
trol of the sea. No nation, not even our own, richly 
supplied as we are, could long fight a mechanized war 
without access to foreign sources of mineral supplies. 
Whoever holds contro] of the sea dominates the stra- 
tegic mineral situation. The huge scale of the move- 
ment of strategic minerals required by modern industry 
gives an unprecedented significance to the part played 
by control of the sea in waging modern war. 

Even yet I have not mentioned all the problems of 
strategic minerals. Minerals are strategic not only for 
waging war, but for preventing war. In peace there is 
the problem of equality of access to raw materials 
necessary for modern industry and industrial pros- 
perity. 

The industrial machine in our country calls for the 
same kind of raw materials as that of any other coun- 
try. Every single commercial mineral is strategic from 
the standpoint of some of the nations. If we accept 
the principle that industrial welfare and peace of the 
world require the welfare of each of its parts, it seems 
clear that the time is fast approaching when laissez- 
faire in the distribution of the necessary raw materials 
must give way to more orderly administration of the 
world’s resources in the interest of world needs as well 
as national needs alone. The trend in this direction 
has already gone further than most people realize. 
An inereasingly large part of the movement of min- 
erals between nations is by some form of international 
agreement. This does not mean the sacrifice of na- 
tional interest for an international ideal, but rather a 
recognition of the fact that resources must be adminis- 
tered as a trust in the interest of world peace, which, 
after all, means only enlightened self-interest. 

The English-speaking peoples have long had com- 
mercial control of nearly three fourths of the world’s 
minerals and, through their domination of sea-lanes, 
have exercised an even wider control. The United 
States, already the largest single owner and user of 
world minerals, is now expanding its mineral realm 
by extensive foreign loans secured by minerals. Ger- 
many, Italy and Japan have stated specifically that 
redistribution of raw materials is one of their major 
objectives. If the English-speaking peoples retain 
their control of the sea, they will retain control of the 
raw materials necessary to win the war. But after the 
war, what then? The whole problem of inequality of 
distribution of raw materials among the nations will 
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remain. Certain adjustments and concessions ¢an gp, 


should be made, but it can scareely be hoped that these 
steps will go as far as really to equalize access to ray 
materials among the nations as long as the SUSPicion 
remains that dominance and not equality is really wha; 
is wanted by the “have not” nations. In fact, nothing 
short of dominance of most of the world’s minerals yj) 
insure any nation of needed supplies. 

There remains, then, the great opportunity for th 
“have” nations to organize control of the world’s ray 
materials more efficiently and to use this power affirms. 
tively to keep the peace. The power inherent jn th 
possession of minerals coupled with control of the se, 
is the power necessary to control and limit armaments 
Like the policeman’s stick, it need not be used often, 
but the mere fact of its existence and the knowledge 
that it will be used, if necessary, may serve as a deter. 
rent to recalcitrant nations. <A firm control of raw ma. 
terials, which are the ultimate source of the power to 
wage modern war, may not stop war—any one can start 
a war—but it seems to be the only power in sight really 
capable of limiting the incidence and spread of war. 

I have reviewed strategic minerals from the stand. 
point, first, of our national supplies; second, of the 
supplies of potential enemies; and third, of the pre. 
vention of war. These are not separate problems. The 
more we study them, the more it dawns on us that they 
are merely phases of one great problem, and that is the 
intelligent adjustment of human activity to a newly 
emerging element of our physical environment. It is 
new in the sense of scale. As populations outstrip 
national agricultural resources, industrialization fur- 
nishes the only means of maintaining or improving 
standards of living. Industrialization requires mir- 
erals in ever greater volume. In no country are all the 
necessary minerals indigenous. As world industry 
grows, as grow it will, the problem of raw material 
supply, already serious, will become ever more acute, 
and success in securing supplies will determine the 
future ranking of nations in industrial and military 
power. 

Whether we purchase a stockpile or develop new 
supplies at home or exploit new supplies abroad or 
make loans to China or Brazil based on mineral sup- 
plies, we are changing the future world pattern o 
control and distribution of raw materials in a Way 
which may have profound effects on internation! 
relations. Until we have evolved a clearer concept 0! 
the role of strategic minerals in relation to both wa! 
and peace, we can not be sure of the effects of ol 
present steps from the long-range point of view. The 
immediate problem of securing emergency supplies * 
pretty well in hand, but the strategie mineral problem 
in its larger aspects is far from solved. 
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PRESENTATION OF THE PENROSE MEDAL OF 
THE GEOLOGICAL SOCIETY OF AMERICA 
TO DR. N. H. DARTON' 


By Professor DOUGLAS JOHNSON 
COLUMBIA UNIVERSITY 


To me has fallen the pleasant duty of presenting, on 
behalf of the committee on the Penrose Medal and the 
council of the society, a statement of those considera- 
tions which led the committee to recommend and the 
council to approve award of the society’s highest gift 
to our distinguished ‘colleague, Nelson Horatio Darton. 
i No office could afford me deeper satisfaction. As a 
college student some forty years ago I beheld his star, 
already risen above the horizon of ordinary men. 
Through four decades I watched its steady progress 
toward that zenith from which it sheds lustre on our 
fraternity to-night. To stand sponsor here for one 
who has long commanded my admiration and affection 
is indeed a valued privilege. 

Yet however pleasant be the task, it is by no means 
an easy one. To span within the compass of these 
few moments a life so varied in its interests and so 
rich in its achievements is a diffieult undertaking. Our 
guest of honor was born seventy-five years ago this 
current month, published his first geologic papers fifty- 
eight years ago, and entered upon his remarkable 
career as geologist for the federal government fifty- 
four years ago. In the course of his long and fruitful 
life he has published some 220 contributions to geologic 
science. More than two dozen geologic folios bear the 
imprint of his mind, half of them the imprint of his 
name as sole author. From his pen have come six 
Professional Papers, eight Water Supply Papers and 
thirty-six Bulletins. Five states owe their best geo- 
logie maps to his field and office labors. Here we have 
a sum of scientifie accomplishment which might be 
divided among three men and do honor to them all. 

But the Geological Society of America does not 
bestow its gifts for productivity alone. It serutinizes 
the quality of the product. I speak not only for my- 
self but for others who have followed the many paths 
blazed by Darton’s pioneering genius when I testify 
fo our astonishment that one man could do so much 
and do it so uniformly well. To-night we pay tribute 
to the fact that in the wealth of Darton’s productive 
work there is so much that has withstood the acid test 
of time, so little of major importance that has required 
Correction or revision. 

Such a tribute has peculiar worth. The geologist 
whose writings are primarily theoretical or philosoph- 
al in charaeter may invent an unsound hypothesis 
or draw an illogical deduction without provoking 
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severe criticism. Errors in theoretical treatment are 
apt to escape detection by the larger geologie public, 
while the few critical enough to detect them may be 
more impressed by the author’s powers of abstract 
thought than by the defects of his reasoning. But the 
geologist who maps a fault where none exists or fails 
to note a significant unconformity may be reasonably 
sure his sins will find him out. His mistakes are writ 
boldly, in language all can read. And in the very 
nature of things it is these mistakes, rather than the 
greater mass of his correct observations, which become 
the subject of future dissertations. Under such. cir- 
cumstances we are in danger of over-valuing the in- 
ventor of abstract hypotheses and under-valuing the 
discoverer of new facts or new interpretations of facts. 

Our guest of honor has given to geologie science a 
truly stupendous volume of conerete geologic data, and 
interpretations of them which still command wide- 
spread confidence. His creative studies in the stratig- 
raphy and structure of the Great Plains stand to-day 
as the firm foundation of all later work. His early 
interpretation of the regional subsurface features of 
this area remains substantially unchanged. As a pio- 
neer in some regions and as an early worker in others 
it fell to him to differentiate, classify and name many 
geological formations in many parts of our country. 
From pre-Cambrian to Tertiary, the geologic column 
as we know it to-day reflects in many of its parts the 
impact of his studies. The geologist in the Coastal 
Plain, in the Triassic Lowland of New Jersey, in the 
Central Appalachians, in the northern Anthracite 
Basin, in the Adirondacks, in the Great Plains, in the 
Black Hills, in the Bighorn and other outlying moun- 
tain groups, in the Rocky Mountain Front Range in 
the Colorado Plateau, in the plains and mountains of 
Texas, New Mexico and Arizona, in Old Mexico, Vene- 
zuela and Cuba, is not merely walking in the footsteps 
of Darton: he is studying at his feet. Competent 
erities have acclaimed him our greatest authority on 
the structure and stratigraphy of the West. 

But Darton’s interests have not been confined to 
structural and stratigraphic problems. To him geo- 
logie science is indebted for comprehensive and au- 
thoritative studies of artesian waters, as well as for 
significant contributions to our knowledge of saline 
deposits in Red Beds of the Southwest, explosive gases 
in eoal, underground temperatures, and explosion 
eraters. For his scientific colleagues he prepared the 
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first full bibliographies of North American geology. 
To the general public he told “The Story of the Grand 
Canyon” so effectively that his little book bearing this 
title-is now in its 18th edition, the successive issues 
totalling 138,000 copies. 

Back of Darton’s interpretations of geologic phe- 
nomena there is a wealth of philosophic thought. But 
his philosophy is expressed in terms of conerete facts 
rather than in terms of abstract reasoning. There are 
advantages in such procedure. The essential dignity 
of science lies in this: that it is the study of truth, 
immutable and eternal. Philosophy is but man’s con- 
ception of the truth. Hence philosophies rise and fall, 
victims of the discoveries of new facts. That philoso- 
phy is best which is most firmly founded on, and most 
strongly buttressed by, established facts. 

When facts loom so large that they obscure the 
philosophic structure they support, one should not 
hastily conclude that no philosophy is there. If the 
facts are firmly established, and if they are correctly 
interpreted, that in itself is proof that the author 
of these accomplishments was guided by a sound phi- 
losophy. “There are more things in heaven and earth, 
Horatio, than are dreamt of in your philosophy.” But 
your philosophy is founded on the solid rock, and shall 
not be shaken by the winds of time. 

We honor to-night a master builder, one who has 
wrought into the edifice of American geology some of 
its most beautiful and most enduring parts. We 
honor a master artist, one of peculiar genius. Like 
Powell, Dutton and other figures of the heroic age of 
American geology, Darton has splashed at a ten-league 
canvas with brushes of comet’s hair, painting boldly 
the salient features of vast areas of our continent. 
Like the best of our modern masters he has etched 
with infinite pains the details which complete the pic- 


OBITUARY | 


SIR FREDERICK BANTING 


MaJor Sir FrepericK BantInG died, in his fiftieth 
year, while engaged in carrying information on the 
results of medical research on war problems from 
Canada to England. 

Frederick Grant Banting began his career in medical 
research with a mental equipment which enabled him 
to surmount all obstacles, to become Canada’s foremost 
scientist and one of the world’s great benefactors. His 
scientific curiosity was insatiable and his energy in the 
pursuit of knowledge boundless. His thorough train- 
ing as a practical surgeon served him well, but his 
interest in the fundamental aspects of all medical 
problems was never dimmed. 

Banting was a good student, but he stood apart 


ture. Standing between the explorers of our eu}, 
years and the systematic students of to-day, 
the past with the present, Darton has had the Wisdo 
to combine the best in both methods of research, As 
a result, he stands to-day, alone and pre-eminent, th, 
acknowledged master of field technique, the great 
reconnaissance geologist of our time. 

He stands alone, but not apart from his feljy 
workers. A host of younger men have found in jj, 
kindly interest and generous aid inspiration to pe 
endeavor. His own interests have transcended thy an 
bounds of his geologic labors. We find him servin 
in his home environment as vice-president of the Alj. Jae ‘ 
ance Frangaise, president of the Spanish-Ameriey 
Atheneum, member of the Italy-Ameriea Society, thy mad 
Archeological Society and of the Instituto de lyfe’! 
Espafias. To breadth of interest and understanding edg 
he has added a genial human sympathy which by fe 
bound men to him in bonds of affection: “the element fame“ 
so mix’d in him that Nature might stand up and sy fmm?” 
to all the world, ‘This is a man.’ ” and 

All men delight to honor such a man. At the hal Se | 
of the American Geographical Society in New Yor A 
City, in letters of bronze on walls of marble, Dartors fe ™ 
name is inseribed along with the great explorers ¢ jou 
the world. He has held positions of honor and tr Hm "2" 
in many scientific and other organizations while th iy?’ 
rolls of honorary membership in a number of foreign Hm P™ 
societies are adorned by his name. Such recognitio of r 
ean not add one ecubit to the stature of our honor iY" 
guest. Nor is it in our power to-night to add to a 
detract from the high distinction he has attained Imm °% 
through long years of unremitting labor performed 
with a high standard of scientifie integrity. But we amo” 
can stand up and say to all the world: “This is a mau im *! 
to whom high honor is due.” him 


from his fellows by virtue of his eritieal interest in the HM pre 
physical and chemical bases for the eurrent medicil HR Uni 
teaching rather than for his ability to secure high HM cas 
marks in examinations. He was interested in the pra Hi the 
tical aspects of medical work and preserved through I clos 
out his career a compelling desire to relieve the suffer I 


ing of individual patients. His experiences as 4 bat- pos 


talion medical officer made a lasting impression on bis HM acti 
mind. Again and again, even in the busiest phases HM of 
the insulin investigations, he found time to set a frat resi 
ture or perform a surgical operation on one of bs MMM frie 
army comrades or on some patient who was in ned HM me 
His predominant thought, even in his last hour, would and 
be to do his utmost to relieve the suffering of others E 
In the insulin investigations, which made his 1)" 
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tation, he demonstrated many of the outstanding traits 
of his character. He was determined that his idea 
should have an adequate trial. The difficulties were 
surmounted with a dogged perseverance which would 
have achieved results in any line of endeavor. His 
determination was a predominant factor in the success 
which was secured. His comradeship when he was an 
unknown young investigator and his generosity in 
sharing the eredit of the discovery of insulin have 
placed the writer forever in his debt. 

After the diseovery of insulin he interested himself 
in diabetic patients for a time but soon returned to 
his seientifie investigations. With other colleagues he 


made determined assaults on the walls of ignorance 


which obscure our view. He contributed to our knowl- 
edge of the suprarenal cortex. He established a repu- 
tation for himself in cancer research. His laboratory 
facilitated the studies on silicosis, which may have im- 
portant practical applications. He was interested in 
and helped every young man who appealed to him for 
an opportunity to investigate medical problems. 

A detailed account of Banting’s contributions to 
medicine will undoubtedly appear in many medical 
journals, but the time has not yet arrived when the 
significance of these findings, which his genius for 
organization has made possible, canbe accurately ap- 
praised. He was always interested in the organization 
of medical research, but from the time he realized that 
war was imminent, he threw himself heart and soul 
into this work and so fired the imagination of his eol- 
leagues and non-medical friends in all parts of Canada 
that the torch is sure to burn brightly and to illuminate 
our general war effort. The present activity in the 
field of aviation. medicine in Canada is due largely to 
him. It is possible that this, his last work, will rank 
among his greatest achievements. 

Banting deeply appreciated the whole-hearted co- 
operation unstintingly given by many of our Amer- 
ican medical colleagues since the outbreak of the 
present war. He had many personal friends in the 
United States and often discussed the first American 
cases which were treated with insulin in Toronto and 
the physicians with whom this work brought him so 
closely in contact. 

In spite of his great modesty and somewhat shy dis- 
position he had a great capacity for friendship. His 
activities on behalf of the National Research Council 
of Canada and his supreme effort to organize medical 
research for war purposes made him a host of new 
friends and admirers, but he was always loyal to his 
medical classmates of 1917 and to those whose advice 
and help he had reeeived in his earlier struggles. 

Banting was true to his philosophy of life which he, 
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at one time, described in the following simple and 
effective words: 


It is not within the power of the properly constructed 
human mind to be satisfied. Progress would cease if this 
were the case. The greatest joy in life is to accomplish. 
It is the getting, not the having. It is the giving, not 
the keeping. 

I am a firm believer in the theory that you can do or 
be anything that you wish in this world, within reason, 
if you are prepared to make the sacrifices, think and work 
hard enough and long enough. 

C. H. Besr 


UNIVERSITY OF TORONTO 


LEVI WALTER MENGEL 


On February 3, 1941, at the age of seventy-two 
years, Dr. Levi W. Mengel died suddenly of a heart 
ailment. His passing ended a life dedicated to the 
establishment and enlargement of a public museum 
and art gallery for the school-children and citizens of 
Reading, in devotion to which he forgot or neglected 
all personal ambitions. He lived, fortunately, to ac- 
complish that feat, for the museum he founded has, 
through his efforts, become perhaps the world’s finest 
for a city of its size. 

Through his activities, travels and correspondence, 
Dr. Mengel was known throughout the world as an en- 
tomologist, collector and museum man. His collection 
of butterflies ranks with the largest; the assemblage 
of his specialties, Erycinidae and Morphos, is acknowl- 
edged to be without superior anywhere. He had also 
built up a large collection of minerals, of stamps, of 
coins and of posteards. However, these list only the 
material maintained by himself to the very end; no 
mention ean here be made of the library, entomological, 
zoological, anthropological, commercial and art speci- 
mens accumulated and given by him, years ago, to 
form the foundations for the institution which he so 
long directed and so dearly loved. 

It was his custom to work without interruption for 
several years and then take an extended journey, 
usually for the purpose of consulting some of the 
world’s great collections of Lepidoptera. In this man- 
ner he became familiar with the great specialists in 
his favorite field, and maintained correspondence with 
them over many years. His collection contains many 
specimens obtained in exchange from such well-known 
collectors as Alfred Russel Wallace, Grand Duke 
Nicholas of Russia and Baron Rothschild. 

He was very active in the field of education. One 
of the reasons for his struggle for this museum was 
his interest in providing, for the boys and girls of 
Reading, a place where they could see and examine the 
objects about which they were taught in the schools. 
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That his interest in sensory education never diminished 
is attested by the fact that now, annually, approxi- 
mately 40,000 pupils receive formal instruction here 
and are provided with the privilege of examining, 
individually, specimens of commercial, art and natural 
history material. His educational activities went much 
further, for even before his election to the school board 
in 1939, he was very influential in the determination 
of local policies. 

But, however great his achievements in these various 
fields may have been, Dr. Mengel meant much more 
than “scientist” or “educator” to his friends and asso- 
ciates. They knew him as a man whose very life was 
his work, as one who labored to a late hour nearly 
every night, who did not know the meaning of holiday, 
of week-end or of vacation. They all knew him as a 
man of courage, of great loyalty, steadfast both to his 
friends and to his ideals and principles. Many of 
them were acquainted with him as philanthropist and 
benefactor; how many students were enabled to com- 
plete their education, how many persons were assisted 
through financial difficulties by his generosity, will 
never be known. 

He was born in Reading, Pennsylvania, on Septem- 
ber 27, 1868. He entered the Philadelphia College of 
Pharmacy, graduating in 1891. On June 6 of the 
same year he sailed from Brooklyn as entomologist on 
an expedition with Admiral Robert Peary to west 
Greenland. After he had been associated with the 
Academy of Natural Sciences of Philadelphia from 
1891-93, he joined the teaching staff of the Boys High 
School of Reading in 1894, becoming vice principal 
in 1902. It was at this time that he first conceived the 
idea of a museum and first began acquiring materials 
for it. Finally, he was given permission by the board 
of school directors to establish a museum in the Ad- 
ministration Building and in 1915 he was relieved of 
his teaching duties and made its director. In this 


capacity he served until his retirement on June 30, 
1939, when he was made director emeritus and Was 
succeeded by Earl L. Poole. 


LawReENce Diioy 
READING PUBLIC MUSEUM AND ART GALLERY 


RECENT DEATHS 


Proressor Emeritus Ransom Asa Moonz, 
1936 professor of agronomy and head of the depar. 
ment of the University of Wisconsin, died on Febry. 
ary 26. He was in his eightieth year. 


Dr. Soton SHED, curator of the Branner Geolog. 
cal Library at Stanford University from 1925 to 1949, 


died on March 4, at the age of eighty years. He wa; 


formerly state geologist of Washington and professo; 
of geology at the Washington State College. 


Cary LeRoy HI, associate director of the Fores 
Experiment Station of the U. 8S. Department of Agri. 
culture at Berkeley, Calif., died on February 26 at the 
age of sixty-six years. 


Dr. CLAUDE ADELBERT BuRRETT, president of the 
New York Medical College and Flower and Fifth Ave. 
nue Hospitals, died on March 3 at the age of sixty. 
two years. 


Dr. G. van Disk, of the Royal Meteorological In- 
stitute of the Netherlands, died suddenly on December 
19. A correspondent writes: “His death will be 
mourned by his colleagues in all parts of the world by 
whom he was held in high esteem because of his high 
scientific attainments and his great personal charm.” 


Nature reports the death of Father Guido Alfani, 
the Italian seismologist, aged sixty-four years, and of 
Dr. Philipp Broemser, professor of physiology and 
rector of the University of Munich, formerly pro- 
fessor of physiology in the University of Basle, at the 
age of fifty-four years. 


SCIENTIFIC EVENTS 


THE SCHOOL OF TROPICAL MEDICINE OF 
THE UNIVERSITY OF PUERTO RICO 


AccorpDINnG to the annual report of Dr. George W. 
Bachman, director of the School of Tropical Medicine 
of the University of Puerto Rico in San Juan under 
the auspices of Columbia University, a new division 
of public health has been established. 

Funds for the maintenance of the department will 
be derived from an appropriation granted to Puerto 
Rico under the National Social Security Act. The 
department will function in cooperation with the In- 
sular Department of Health, the University of Puerto 
Rico, the DeLamar Institute and the United States 
Public Health Service. The establishment of this new 


division of studies is the culmination of years of cart 
ful planning, followed by a series of conferences with 
the authorities representing the cooperating organiz- 
tions. 

Dr. Bachman reports that in spite of a lack in nece 
sary personnel and the means to meet a number of new 
problems, the work of the school, which was founded 
in 1926, has progressed rapidly in the past yea 
Special emphasis was placed on the research pr 
grams, even though plans were outlined for a broadet 
teaching schedule. 

The University Hospital, opened last March after’ 
three-year period of reconstruction, now meets al 
standard requirements of modern hospitalization and 
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es the best facilities for the care and treatment 


A new library baibling is nearing completion. <A 
recent grant of $13,500 from the Carnegie Corporation 


| of New York has been made for equipment. The total 


cost of construction and equipment approximated 
$310,482. On the third floor are comfortable quarters 
for resident physicians and professors visiting the 
school. The library is affiliated with the American 
Medical Library Association, the Medical Library of 


S Columbia University and several private agencies. 


Journals of medicine and of the allied sciences cur- 
rently on file total 274. Accessions are in excess of 
5,000. 

Another new unit, the Physiology Building, affords 
additional facilities for training and research. Fore- 
most among the cooperative projects with agencies 


| within and outside the island is the continuation of 


the study on the nutritive values of forage crops, 
financed with funds released through the Bankhead- 
Jones Act and sponsored by the Agricultural Experi- 
ment Station at Rio Piedras. 

The Department of Bacteriology is working jointly 
with the Agricultural Extension Service of the Uni- 
versity of Puerto Rico on problems dealing with the 
supply of milk and the incidence of infection caused 
by the intestinal bacteria Brucella on the island. The 
cooperative project on glandular tuberculosis has been 
continued with the Department of Health. The study 
on the incidence of syphilis in Puerto Rico, conducted 
in collaboration with the biological laboratory of the 
Department of Health, has been completed. 

Steady progress can be reported in the work of 
measuring the daily variation in solar radiation, super- 
vised by the department of physics of the university. 
The epidemiological survey of St. Thomas and St. 
Croix, initiated last year under the auspices of the 
American Leprosy Association, in which the Depart- 
ment of Bacteriology has taken an active part, is now 
nearing completion. 

A large series of strains of beta-hemolytic strepto- 
cocci, isolated in Puerto Rico, were under study during 
the year. Study of the biology of pneumococei iso- 
lated in Puerto Rico was continued and showed that 
pneumococci are found in a high percentage of normal 
throats of apparently healthy persons, especially dur- 
ing the months of February, March and April. 

Another study dealt with the physical impairments 
of adult life among agricultural workers. 

Concluding his report, which discussed nearly fifty 
research projects, Dr. Bachman declared that new 
sources of income must be found to meet the demands 


S of ever-widening interests. For long-time planning 


and to take care of a permanent annual operating 


SCIENCE 251 


budget of $450,000, an endowment from other sources 
is needed. 

The special board of trustees of the school includes 
Dr. Jose M. Gallardo, Commissioner of Education of 
Puerto Rico, chairman; Isidoro Colon, Commissioner 
of Agriculture and Commerce; Dr. Jose F. Capo, 
member of the board of trustees of the University of 
Puerto Rico; Dr. Willard C. Rappleye, dean of the 
Columbia University School of Medicine and Com- 
missioner of Hospitals of the City of New York, and 
Dr. Bachman. Mr. Colon succeeded Francisco Lopes 
Dominguez on the board. 

Members of the special committee of Columbia 
University are Dr. Rappleye, Dr. Harry S. Mustard, 
director of the DeLamar Institute, and Professors 
James W. Jobling, Allen O. Whipple, A. Raymond 
Dochez, Gary N. Calkins, Earl T. Engle and Magnus 
I. Gregersen. 


THE AMERICAN HEALTH UNIT IN 
GREAT BRITAIN 


THE London Times of February 6 gives the follow- 
ing particulars in regard to the public health unit set 
up in Great Britain under the auspices of Harvard 
University and the American Red Cross, an announce- 
ment of which has already appeared in Science. The 
Times writes: 


With the consent of the president of Harvard Univer- 
sity, Dr. J. E. Gordon, Charles Wilder professor of pre- 
ventive medicine and epidemiology, has accepted Malcolm 
MacDonald’s invitation to act as United States Liaison 
Officer with the Ministry of Health. 

Shortly after the outbreak of war Harvard University 
appointed a committee to consider how the university 
could contribute material or professional help to a cause 
closely concerned with its interests. The possible nature 
of this help was conceived in the broadest terms, with the 
suggestion that it might be in the fields of economics, 
medicine, sociology, public health, law, and perhaps other 
fields. Through an exchange of opinion between authori- 
ties of the university and colleagues in Great Britain, it 
later became evident that help in the fields of publie 
health and medicine was most clearly in point. 

As a consequence Harvard University made a formal 
offer in June, 1940, to the Minister of Health, which Mr. 
Malcolm MacDonald gratefully accepted, to equip and 
maintain in Great Britain a public health unit for the 
study and control of communicable disease. The pur- 
poses of the unit were defined as: To lend material aid to 
a friendly nation; to investigate communicable disease 
under unusual military and civil conditions, and to obtain 
medical information of value to the national defense of 
America., 

The unit as originally conceived was to include a group 
of workers concerned with field studies in epidemiology, 
and a laboratory for the study of associated problems. 
British authorities early pointed out the desirability of 
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adding to this basic unit a well-equipped hospital for the 
clinical care and study of communicable disease. This 
addition became possible through the active cooperation 
of the American Red Cross, who agreed to build and 
transport to Great Britain a pre-fabricated hospital of 
one hundred and twenty-five beds. The final plans for the 
unit were evolved from discussions between Professor Gor- 
don and the authorities of the Ministry of Health in Lon- 
don during August and September. Facilities and staff 
are provided for the study of communicable disease in i the 
field, in the laboratory and at the bedside. 

Professor Gordon returned to America in the latter part 
of September to assemble staff, order equipment and lay 
plans for the hospital. He left in London Dr. John R. 
Mote, assistant in epidemiology in the department of pre- 
ventive medicine, Harvard University, now acting as med- 
ical adviser to the American Red Cross Committee in 
London, to continue and complete local arrangements. 
Dr. Gordon has now returned to London, and the first 
shipments of buildings and equipment are expected to 
arrive from America shortly. The headquarters of the 
unit will be in southwest England, with provision for a 
mobile team to serve more widely as need may arise. — 

As United States Liaison Officer with the Ministry of 
Health, Dr. Gordon has an office in the ministry and is 
taken freely into the confidence of the minister and the 
staff of the department. He will keep in close touch with 
the ministry, which will afford him all the assistance he 
requires. 


THE NEW CANCER HOSPITAL AND CLINIC 
OF NEW YORK CITY 


Mayor F. H. La Guarpia announced on March 1 
that architectural studies are nearly completed for the 
new cancer hospital and clinic to be built by the city at 
Washington Heights, adjacent to the Medical Center, 
and for the first time the mayor made public plans for 
the institution, to be known as the Nightingale Hos- 
pital, which will place the city in a leading position in 
cancer research. 

The structure, to be built at/the cost of $2,650,000, 
will be conducted by the Department of Hospitals in 
conjunction with the College of Physicians and Sur- 
geons of Columbia University. It will provide re- 
search facilities to a degree unprecedented in the rest 
of the city hospital system. There will be 315 beds, 
and about twenty per cent. of the building will be 
given over to laboratory space, where there will be 
conducted the normal laboratory work of a modern 
hospital, as well as original research. The hospital 
will also have an outpatient department. 

The site will be acquired by the city for the nominal 
sum of one dollar, under an agreement between the 
city, Columbia University and the Presbyterian Hos- 
pital, which owns the land. In behalf of the city, the 
mayor has affixed his signature to this agreement, fol- 
lowing unanimous approval by the Board of Estimate. 
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Completion of the hospital is expected toward the end 
of 1942, or the early part of 1943. 

According to a statement made by the mayor the 
Nightingale Hospital will be a pioneer in one of the 
greatest fields of medicine. He said: 


The choice of the name was not accidental. It is my 
hope that the new hospital will help to raise the Science 
of cancer to a new level, just as Florence Ni ightingale 
raised the profession of nursing to a new level. Tj, 
great woman pioneered. not only in nursing, but also jy 


methods of providing proper medical care, at a time wha | Aca 
such work on a scientific basis was relatively unknown, Be the 
Commenting on the progress that has been made jy a 
research on cancer, Commissioner Rappleye pointe bee! 
out: 
: w 

It is estimated that more than a third of all caney » 
patients can be cured if their condition is recognized early bias 


and treated properly. In the present state of medic 
knowledge on the subject of cancer, timely diagnosis T 


transcends all other factors in importance, and th sop 
Nightingale Hospital, by training young doctors, de. Ind 
tists and nurses, as well as physicians now engaged in and 
general practice, in the diagnosis of cancer, will play a 
important part in the efforts to eliminate the fatal char I 
acter of this malady. str, 
The plan for the hospital was inaugurated by Dr. §. oe 
S. Goldwater, formerly hospital commissioner, early bof t 
last year. In October, Dr. Goldwater was succeeded the 
by Dr. Willard Rappleye, who has continued the of 
work. The hospital will be located at 163rd Street as 
and Fort Washington Avenue, on a site overlooking m 
the Hudson River, and it will conform with the ge HMR y;. 
eral architectural scheme of the other buildings at the Pro 
Medical Center. The main building, which will be six = 
stories in height, will be supplemented by a five-story awe 
wing. Provisions are being made for future expar- “Th 
sion, if desired. the 
The Nightingale Hospital will replace two existing we 
units of the department, these being the old Cancer of { 
Institute on Welfare Island and the Cancer Clinic at 
124 East 59th Street. Both these structures will + i T 
demolished. The “radium plant” of the department “6 
will be moved to the new hospital. 8 
Under the agreement, the Nightingale Hospital wil ~_ 
be staffed jointly by the city and Columbia Univer my 


sity, and the cost of construction and maintenance vil 
be borne by the city. It will be used for teaching * T 
well as for research. 


The agreement between the city, Columbia Univer mer 
sity and the Presbyterian Hospital, by which the «ty nou 
will acquire the site for the nominal consideration 0! Che 
one dollar, provides that the hospital shall be used rece 
for the following purposes: berg 


For the purposes and the services necessary to provide 
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eare and treatment of in-patients and out-patients with 


ancer or other neo-plastie disease. 


For research into the causes, prevention and methods of 
diagnosis and treatment of cancer. 

For the education of physicians, medical students, den- 
tists and others in the various aspects of cancer. 
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It is provided that the city will appoint the mem- 
bers of the clinical and other professional staff of the 
hospital upon nomination of the university, except 
such appointments as are made under the rules of the 
Municipal Civil Service Commission. 


SCIENTIFIC NOTES AND NEWS 


THE seventy-eighth annual meeting of the National 


| Academy of Sciences will be held in the building of 
she academy, 2101 Constitution Avenue, Washington, 


D. C., on April 28, 29 and 30. Arrangements have 
been made for members and guests to visit on Monday 


fafternoon the new building for the National Gallery 
fof Art and view the Mellon Collection of paintings and 


art objects recently put on exhibition for the first 
time. 


THE annual general meeting of the American Philo- 
sophical Society will be held in the Hall of the Society, 
Independence Square, Philadelphia, on April 24, 25 
and 26. 


Dr. Linus PAvuLinG, head of the division of chem- 


Fistry and chemical engineering at the California Insti- 
Be tute of Technology, received on March 7 the 1941 Wil- 
s liam H. Nichols Gold Medal of the New York Section 


of the American Chemical Society at a joint dinner at 
the Hotel Pennsylvania of the section and the Society 
of Chemical Industry. The medal was presented in 
recognition of his “fundamental inquiry into the na- 


® ture of the chemical bond” by Professor Arthur W. 
5 Hixson, of Columbia University, chairman of the jury. 


Professor Paul H. Emmett, of the Johns Hopkins Uni- 
versity, spoke on “Linus Pauling—The Man,” and Pro- 
fessor Joseph E. Mayer, of Columbia University, on 
“The Work of the Medallist.” Dr. Pauling delivered 
the annual medal address on “The Structural Chem- 
istry of the Future.” Dr. Robert Calvert, chairman 
of the section, presided. 


THE Joseph A. Capps Prize of $400 for 1940 of the 


| Institute of Medicine of Chicago has been awarded to 


David N. Danforth, of the Medical School of North- 
western University, for his investigation of “The Anat- 


, my of Labor as Revealed by Frozen Sagittal Sections 


of the Macaeus Rhesus Monkey and of Man.” 


The News Edition of the American Chemical So- 
ciety reports that recipients of the Harvey W. Wiley 
memorial awards to students for 1940 have been an- 
hounced by the Association of Official Agricultural 
Chemists. Julius James Denzler, Purdue University, 
received the first award of $300. To Peter C. Duis- 
berg, Pennsylvania’ State College, the second award 
of $200. A. Zuekerman, McDonald College, was 
awarded the third prize of $100. The object of the 


awards is to stimulate undergraduates to enter the 
field of chemistry in its relation to agriculture and to 
encourage research upon problems within the scope of 
the association’s activities. 


GrorGE H. Prine, of the Missouri Botanical Garden, 
St. Louis, has been awarded the Thomas Roland Medal 
of the Massachusetts Horticultural Society. 


THE award of the Wollaston Medal of the Geological 
Society, London, to Dr. Arthur L. Day was announced 
last week in Scrence. Other medals were awarded as 
follows: The Murchison Medal to Dr. Murray Mae- 
gregor, of H. M. Geological Survey (Scotland) ; Lyell 
Medal to Mr. Ernest Sheppard Pinfold; the Bigsby 
Medal to Dr. C. J. Stubblefield, of H. M. Geological 
Survey; the Wollaston Fund to Dr. K. P. Oakley, of 
the British Museum (Natural History) ; the Murchison 
Fund to Dr. John Weir, of the University of Glasgow; 
a moiety of the Lyell Fund to Mr. W. Eltringham; an- 
other moiety of the Lyell Fund to Dr. F. 8. Wallis, 
of the Bristol Museum and Art Gallery. 


Dr. Freperick J. Consoy, a past president of the 
Canadian Dental Association and a professor of the 
dental faculty of the University of Toronto, was re- 
cently elected mayor of Toronto. 


ALL officers of the Chemist Advisory Council, New 
York City, have been reelected. These are Dean Wil- 
liam T. Head, of the School of Chemistry of Rutgers 
University, president; Dr. Gustavus J. Esselen, of 
Boston, vice-president; R. Bhagwat, of New York, 
secretary, and Dr. Robert T. Baldwin, of New York, 
treasurer. 


PROFESSOR FREDERICK G. REYNOLDS, chairman of the 
department of mathematics of the College of the City 
of New York, has resigned as secretary of the faculty 
after thirty-two years of service. Dr. Reynolds will 
retire from the chair of mathematics in June, when he 
will have reached the age of seventy years. 


Dr. W. C. Correy, since 1921 dean and head of the 
department of agriculture of the University of Minne- 
sota, has been elected acting president of the univer- 
sity. He will take up office on July 1, when Dr. Guy 
Stanton Ford, who succeeded the late Lotus D. Coff- 
man in 1938, will retire. 


Dr. J. D. STRANATHAN, since 1921 a member of 
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the department of physics and astronomy of the Uni- 
versity of Kansas, since 1934 professor of physics, 
will become chairman of the department at the end 
of the present academic year. He will succeed Pro- 
fessor Frederick E. Kester, who will retire from the 
chairmanship after serving for thirty-two years. Dr. 
Kester will remain as professor of physics on full 
time. 


GorpoN FREDINE has been appointed associate in 
the department of forestry and conservation of the 
Agricultural Experiment Station at Purdue Univer- 
sity, effective on April 1. He will have charge of 
research in wild life management and conservation. 
Since 1936 he has been biologist in charge of wild life 
management and conservation for the Minnesota De- 
partment of Conservation. Charles M. Kirkpatrick, 
of the University of Wisconsin, has been appointed 
instructor in wild life management and conservation 
in the School of Agriculture and assistant in the Agri- 
cultural Experiment Station. : 


Dr. Merritt Moore has been appointed medical 
director of the Washingtonian Hospital in Boston, an 
institution founded in 1858, for the study and treat- 
ment of aleoholism. Recently it has been reorganized, 
with a psychiatric staff, and its program has been en- 
larged to include research on as well as treatment of 
alcoholism. 


Dr. W. BisHopp, economic geologist of the Govern- 
ment of British Guiana, has been appointed director 
of the Geological Survey of Eire. 


Dr. W. J. Hamiton, Jr., of the department of 
zoology of Cornell University, has become a member 
of the editorial board of Mammalogy. 


A. C. Boyuston, since 1922 a director and since 
1925 vice-president and general manager of the Mal- 
linckrodt Chemical Works, St. Louis, Mo., has been 
made president of the company, succeeding the late 
Osear L. Biebinger. Mr. Boylston has been with the 
company for thirty-two years as research chemist, 
plant superintendent and general manager. 


Ricuarp M. HircHens has been promoted from 
group leader in the Organic Chemicals Division of the 
Research Department of the Monsanto Chemical Com- 
pany, St. Louis, to be assistant research director. He 
succeeds Dr. Russell L. Jenkins, who recently became 
director of research for the Phosphate Division. 


Dr. Henry FIexp, curator of physical anthropology 
at the Field Museum of Natural History, Chicago, has 
been granted leave of absence from the museum to 
accept a temporary assignment in the Library of Con- 
gress, Washington, D. C. Dr. Field will work on a 
project in connection with the southwestern Asiatic 
division of the library. | 
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THE United States Mission to Great Britain, th 


object of which is to gather information on British 


progress in scientific warfare, left the United States 
on February 15, under the leadership of Dr, Tames 
Bryant Conant, president of Harvard University 
On March 3 the following scientific men sailed fy, 
New York to join the mission in London: Dr, y 
Weaver, director of the division of natural science 
of the Rockefeller Institute for Medical Resear: 
Edward J. Poitras, of the Mount Palomar Obsery,, 
tory of the California Institute of Technology, 4); 
Dr. Kenneth T. Bainbridge, associate professor of 
physics at Harvard University. It is planned 4 
maintain a continuing scientific mission in Londo, 
sending replacements from time to time. A secretary 
of the mission, however, will remain in London indef. 
nitely. 


Proressor Erik ASPLUND, of the department of 
botany of the Natural History Museum of Stockholn, 
Sweden, is making a visit to the United States after 
two years in Eeuador and Peru, where he colle:tej 
plants for the museum. He expects to return to 
Sweden as soon as arrangements can be made. 


Dr. WALTER J. MEEK, professor of physiology at the 
University of Wisconsin, will deliver the sixth Harvey 
Society lecture of the current series at the New York 
Academy of Medicine on March 20. He will speak on: 
“Some Cardiac Effects of the Inhalant Anesthetics and 
the Sympathomimetie Amines.” 


Proressor G. H. Parker, of Harvard University, 
lectured on March 4 at the New School for Social 
Research, New York City, on “The Transmission of 
Nervous and Other Messages throughout the Body,’ 
and on March 6 he delivered before the Columbia Uu- 
versity Chapter of Sigma Xi an address on “Nervous 
Activities and Animal Color Changes.” 


Dr. Cuas. E. Kewuoce, chief of the Division o 
Soil Survey in the Bureau of Plant Industry ani 
president of the Soil Science Society of Americ 
spoke at Iowa State College, on March 3 and 4. He 
diseussed “Great Soil Groups and Cultural Patterns’ 


Dr. DERWENT STAINTHORPE WHITTLESEY, associalt 
professor of geography at Harvard University, gavt 
lectures on the Richard P. Westbrook Foundation o 
the Wagner Free Institute of Science, Philadelphia, 
March 7, 8 and 9, at 8 o’clock in the evening. Hi 
subject was “Geography and Its Influence on History" 
The titles of the separate lectures were: “An Inquit} 
into the Relation between Geography and History,’ 
“Interrelations of Geography and History in Critic 
Historical Movements” and “Interrelations of Geogt 
phy and History in Terms of Environmental Cont 
tions.” 
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Tue thirty-sixth annual meeting of the American 


| Association of Museums will be held at Columbus, 


Ohio, on Thursday and Friday, May 15 and 16. 


Tue regular spring meeting of the Pennsylvania 
Academy of Seience will be held at Coatesville, Pa., 
on April 11 and 12. Further information can be ob- 
tained from the secretary, Dr. V. Earl Light, Lebanon 
Valley College, Annville. 


Tue twenty-fifth anniversary of the establishment 
of the Graduate College of Iowa State College will be 
celebrated on March 31. There will be an address by 
Dr. Frank Aydelotte, director of the Institute for Ad- 
vanced Study at Princeton, who will speak on “Lib- 
eral Knowledge and Exact Scholarship.” Following 
this address the anniversary dinner will be held. 
Among the speakers will be Dean Fernandus Payne, 
of Indiana University, who will discuss “Graduate 
Work—Its Future”; Dean George D. Stoddard, of 
the State University of Iowa, whose subject will be 
“The Scientist—a Look to the Future”; President C. 
E. Friley and Dean R. E. Buchanan, of Iowa State 
College. Dr. Buchanan has held the position of dean 
of the graduate college since its establishment. 


THE International College of Surgeons will hold its 
fifth International Assembly in Mexico City from 
August 10 to 14, under the presidency of Dr. Fred H. 
Albee, of New York City, in response to the invitation 
of the Mexican Government. In connection with the 
assembly there will be scientific exhibits of advances 
in surgery and commercial demonstrations of equip- 
ment. Surgeons in the United States desiring infor- 
mation in regard to the presentation of papers or sci- 
entific exhibits are requested to query Dr. Desiderio 
Roman, chairman of the Scientifie Committee, 250 
South 17th Street, Philadelphia. Those seeking travel 
information are advised to communicate with Dr. Max 
Thorek, International Executive Secretary, 850 West 
Irving Park Boulevard, Chicago. Surgeons from 
other countries should address the member of the Sci- 
entific Committee nearest to them. These include: Dr. 
Manuel Manzanilla, Mexico City; Dr. Jose Arce, 
Buenos Aires; Dr. Oswaldo Campos, Rio de J aneiro ; 
Dr. Rudolph Nissen, Istanbul, Turkey; Drs. Raffaele 
Paolueci and Mario Dogliotti, Italy; Dr. Felix Mandl, 
Jerusalem; Dr. Y. Seuderling, Helsinski, Finland; 


Dr. Arnold Jirasek, Prague, and Dr. J. C. McCracken, 
Shanghai. 


A symposium on the history and biochemistry of 
the atmosphere will be held at 9:15 a.m. on Saturday, 
April 5, 1941, in Room 126 of the Osborn Zoological 
Laboratory of Yale University. Professor A. E. Parr, 
director of the Peabody Museum and professor of 
oceanography at the university, will preside. The fol- 
lowing program has been arranged: Dr. Rupert 
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Wildt, Princeton University, “The Geochemistry of 
the Atmosphere and the Constitution of the Terres- 
trial Planets”; Dr. Emanuel G. Zies, Geophysical 
Laboratory, Carnegie Institution of Washington, 
“The Influence of Voleanic Activity on the Atmos- 
phere”; Dr. G. A. Riley and Dr. G. Evelyn Hutchin- 
son, Yale University, “The Carbon Metabolism of the 
Earth and Some Related Biological Problems.” Ade- 
quate time will be given to informal discussion. 


APPLICATIONS for the Walter Rathbone Bacon travel- 
ing scholarship for the study of the fauna of countries 
other than the United States should be addressed to 
the secretary of the Smithsonian Institution not later 
than June 1. The application should contain a de- 
tailed plan for the proposed study, including a state- - 
ment as to the faunal problems involved; the reasons 
why it should be undertaken; the benefits that are ex- 
pected to accrue; the length of time considered neces- 
sary for the carrying out of the project; the estimated 
cost; and the scientific and physical qualifications of 
the applicant to undertake the project. The scholar- 
ship will be awarded for a term of two years and may 
be renewed. All collections, photographs, records and 
equipment become the property of the institution. The 
incumbent shall not engage in work for remuneration 
or feceive salary from other sources during the period 
of occupancy of the scholarship. 


AppPLicaTions for grants from the Cyrus M. Warren 
Fund of the American Academy of Arts and Sciences 
should be received by the chairman of the committee, 
Professor Frederick G. Keyes, of the Massachusetts 
Institute of Technology, Cambridge, not later than 
May 1. Grants are made to assist research in the field 
of chemistry. On account of limited resources, grants 
to an individual are seldom made in excess of $300. 
The application should be accompanied by an account 
of the research to be undertaken, a statement of the 
amount requested, and the manner in which the money 
is to be spent. 


A WIRELEsS dispatch from London to The New York 
Times dated February 21 reads: “The British Associa- 
tion for the Advancement of Science has announced 
that it has decided to join with American scientists in. 
preparing ‘a democratic charter of science’ to be ob- 
served by scientists throughout the world. The first 
principle laid down will be that the fellowship of the 
commonwealth of science has ‘service to all mankind 
as its highest aim and the whole world as its outlock.’ 
The charter will not recognize any barriers of race, 
ereed or class. Sir Richard Gregory, past-president 
of the British association, has submitted a preliminary 
charter to his organization and it will be considered 
by a committee including himself, H. G. Wells, Pro- 
fessor Alan Ferguson, Professor Hyman Levy and 
Ritchie Calder.” 
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DISCUSSION 


EXCURRENT CONES 


ANOMALOUS cone growth in the conifers must yet 
prove to yield facts of value in simpler textual diseus- 
sion. Many isolated notes and also illustrated articles 
have appeared in the course of the years, though all 
such had to await the acuter study of the fossil record 
and the cone organogeny of just the past twenty years. 
While the great cone dispute of a hundred years seems 
settled in favor of an inflorescent view, the unusual 
axial growths in the cones may now be viewed in far 
clearer light, meriting close study. The near certainty 
that the angiosperms are in their defined origin very 
old in geologic time adds a splendid evolutionary 
interest here. 

A brief note in Science! last year calls attention to 
the very handsome excurrent cones of Sciadopitys 
verticillata, the Japanese “umbrella pine.” Single 
terminal tines were first seen, and then later in the 
1939 cone series whorls of three and four tines ap- 
peared. Now, however, some of these axes have again 
grown forward. During the past summer (1940) 
about a half dozen of the cones with the terminal 
whorls have grown a second such whorl, so that the 
full-grown seed cone as seen just now (midwinter) 
bears from seven to nine of the apical, normal foliar 
tines. Further growth of these axes seems likely. The 
late May, 1940, condition of the tree (about 30 feet 
high, but topped by a storm) was looked over by the 
senior class in botany at the Hunter College. 

Also what appears to be the most instructive paral- 
lel to the renewed vegetative growth in the “umbrella 
pine” is found in Cunninghamia sinensis. Professor 
Medsger, of the Pennsylvania State College, has called 
my attention to the striking excurrent cone growth he 
found in this species planted as an ornamental in 
Charleston, South Carolina. The cuttings sent show 
forward growth of the cone axes to lengths of a foot 
or more bearing the handsome spiral set leaves, and 
secondary cone growth oceurs too. As in other in- 
stances these fine variations from the norm seem partly 
dependent on some new or exotic factor in the environ- 
ment, and even suggest experimental study. 

Another fine example of excurrent growth was noted 
in Cryptomeria. All in all, these growths must occur 
far more widely than has been either recorded or sus- 
pected. They seem to fail in the short-shoot types— 
pines. Nevertheless the observed facts must have 


sound evidential value in the attack on that defyingly’ 


difficult problem of the morphogenesis of cone and 
flower. If, in let us say some really far back course 


1 SCIENCE, 91: 2359, 262-263. 


of origin, the doubled or fused tines of the umbrel, 
pine have a certain equivalence to the short shoot jy 
the pines, then proof that the cone axis generally j, 
neither simply floral nor of limited growth, is a point 
nearer. In either ease easy transition from seed cones 
into such a superinflorescent condition as may be found 
in the Chinese “black pine” must mean something jy 
the evolution of cone and flower as well as conife 
origin. The greater subject is much nearer to sounj 
discussion as said above than only a few years ago, 
More evidence from the fossil side is certain to appear, 
Seed fern antecedents of the conifers, and maybe 
dicots, too, are not too darkly suggested by the mono. 
carpic and other Mesozoic cycadeoids. ~ 


G. R. Wietanp 
YALE UNIVERSITY 


KIDNEY STONES IN RANA PIPIENS TAD- 
POLES REARED ON SPINACH 

DuRING recent years a number of papers have ap- 
peared containing the statement that tadpoles reared 
for experimental purposes were fed a diet containing 
boiled spinach. Recently the writer has reared Rana 
pipiens tadpoles for various purposes on a diet made 
up of (1) a dried food consisting of liver, pablum, 
milk and (2) boiled spinach. The animals were fed 
two or three times each week on the dried food and 
usually twice each week on spinach. Growth was 
fairly rapid. The tadpoles attained a length of ap- 
proximately 60 mm and began to metamorphose at an 
age of about three months. Two hundred and fifty-two 
of these animals were autopsied at the time of meta- 
morphosis. Of these two hundred and twenty-seven 
were found to contain numerous large kidney stones. 
These were hard, transparent or translucent, and 
slightly yellow in color. They were of elongated 
cylindrical shape and appeared to be deposited in the 
tubules. A second group of tadpoles has been reared 
on a diet made up of the dried food listed above but 
with lettuce replacing the spinach. Seventy-four of 
these have been autopsied approximately at the time 
of metamorphosis. In two eases there were a few 
minute opaque crystalline deposits in the tubules, but 
in the remaining 72 animals the kidneys were wel 
formed and contained no stones. 

The explanation for the deposition of erystalline 
stones in tadpole kidneys may be found in the high 
oxalic acid content of spinach recently reported by 
Kohman.? Kohman found that rats given a diet col 
taining spinach grew poorly and deposited much less 


1B. F. Kohman, Jour. of Nutrition, 18: 233, 1939. 
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calcium than rats fed on a diet in which other greens 
containing negligible oxalates replaced spinach. Rats 
fed on spinach also exereted considerable oxalate in the 
nrine and feces. From these results it appears that the 
kidney stones developing in tadpoles may be composed 
of calcium oxalate. 
Rosert W. Briaas 
McGiILL UNIVERSITY 


SCIENTIFIC MEN IN THE HALL OF FAME 


Tue only scientists in the Hall of Fame at New 
York University to date are: John James Audubon, 
Asa Gray, Louis Agassiz, Joseph Henry, Maria Mit- 
chell, Matthew Fontaine Maury and Simon Newcomb. 

There are 110 distinguished Americans who consti- 
tute the College of Electors, and at their ninth quin- 
quennial election, reported at the end of last year, 
they elected (with 86 votes) only Stephen Collins 
Foster, the first musician to enter. Dr. Walter Reed, 
hero of the fight against yellow fever; Henry David 
Thoreau, naturalist and author; and J. Willard Gibbs, 
physicist and chemist, whose work was so important 
that Professor Wilhelm Ostwald years ago printed a 


| German translation of it—all these came very close to 


getting the 65 votes essential to election. 

The next election is in 1945. In the interim it 
behooves scientists to see to it that the College of 
Electors has adequate information to enable them to 
give full and fair consideration to scientists eligible 
for this honor. Audubon and Reed were included in 
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the postage stamp series honoring scientists, along 
with Jane Addams, Luther Burbank and Dr. Crawford 
H. Long. ; 

JEROME ALEXANDER 


FIRE HAZARD IN STERILIZATION BY 
DI-ETHYLENE GLYCOL 
WHEN I read the article entitled “Sterilization of 
Surgical Instruments by Di-ethylene Glycol” by 
Charles Gurehot and Newton D. Mellers (Science, 


November 29, 1940, p. 516) I had an uneasy feeling. 


and made a cursory search for reported properties of 
di-ethylene glycol. I found values of its flash-point 
cited as low as 135° C. 

Since the flash-point depends considerably upon the 
exact conditions of test, I made a few rough experi- 
ments planned to approximate the conditions in a 
sterilizer. Heated in an evaporating dish to 145° C. 


di-ethylene glycol caught fire readily and burned with © 


increasing vigor until I extinguished it. 

At temperatures as low as 135° the fumes ignited 
on contact with a flame. Between 140° and 145° con- 
tinued burning with increasing vigor sometimes oc- 
curred and at 145° and above always occurred. 


I feel, therefore, that your readers should be warned | 


that the use of di-ethylene glycol as recommended in- 
volves a very definite fire hazard. Under some condi- 
tions it might result in a serious fire. 

L. B. TucKERMAN 


NATIONAL BUREAU OF STANDARDS 


SCIENTIFIC BOOKS 


EMBRYOLOGY OF INSECTS AND 
MYRIAPODS 


Embryology of Insects and Myriapods. The develop- 
mental history of insects, centipedes, and millepedes 
from egg deposition to hatching. By Oskar A. 
JOHANNSEN, professor of entomology, emeritus, and 
FrerpinaND H. Burt, instructor in insect morphol- 
ogy, embryology and histology, Cornell University. 
Pp. xi+ 462, 370 figs. New York and London: 
McGraw-Hill Book Company, Ine. 1941. $5.00. 


Tue study of the embryonic development of animals, 
insensibly to most students of the subject, has differen- 
hated into two phases, one of which is embryogeny, the 
other embryology. The first is what the growing ani- 
mal does, and how it does it; the second is a mental 
product of the embryologists, an attempt to explain 
the nature, the meaning or the significance of the 
demonstrated faets of embryogeny. Our knowledge 
of embryogeny has had a steady growth; embryology 
has gone through many revolutions. Though the book 
here discussed is entitled “Embryology of Insects and 
Myriapods,” its subject-matter is mostly embryogeny, 


which is what it should be as a suitable text for college 
students. Wherever controverted subjects or theoreti- 
eal interpretations are given, both sides, or all sides, 
are presented without an effort to settle the question 
or to direct the opinion of the reader. The essential 
facts that are known concerning the embryonic devel- 
opment of the insects and the myriapods are clearly 
stated and excellently illustrated. The reader will find, 
too, that in many aspects of arthropod development, 
even among the insects, there is yet much to be done in 
determining precisely just what the facts are. It is a 
valuable feature of a text-book to emphasize discrep- 
ancies of observation or opinion, since it will suggest 
to students lines of investigation that might profitably 
be taken up as subjects for further study. The illus- 
trations of the text are remarkably good, and their 
uniformity of style contributes much to the general 
appearance of the book. Nearly all the pictures seem 
to be new, but many have a familiar look about them, 
like something old with a new finish; the mystery is 
explained in the preface, where the authors state that 
the figures taken from the works of others have all 
been redrawn and in many cases “conventionalized.” 
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The originals need take no offense. Throughout the 
book, however, are numerous entirely new illustrations, 
mostly the work of the junior author. 

The text of Part I opens with an introductory 
chapter on cell structure, cell division, maturation, 
types of cleavage and related subjects. Then follows 
a chapter presenting a general outline of the “typical” 
development of an insect, giving the student a preview 
of the whole subject before going into details. The 
next seven chapters take up individually the various 

. phases of insect embryogeny or the development of the 
anatomical systems of organs, including such subjects 
as fertilization, maturation and cleavage, blastoderm 
formation, differentiation of the germ cells, formation 
of the germ band, metamerism, the budding of the 
appendages, embryonic envelopes, dorsal organs, blas- 
tokinesis, differentiation of the germ layers, develop- 
ment of the alimentary canal and organs derived from 
the ectoderm and the mesoderm. “Polyembryony and 
Parthenogenesis” and “Microorganisms in the Egg” 
are the subjects of Chapters X and XI, and the con- 
cluding chapter of Part I gives a brief review of the 
methods and results of experimental studies on insect 
development. A full discussion is given in Chapters 
IV and VI on the vexing subjects of the segmentation 
or lack of segmentation in the region of the cephalic 
lobes and of the origin of the definitive mesenteric 
epithelium. Both sides of the controversy are fairly 
presented in each case, but the authors do not attempt 
to draw conclusions, nor do they venture any opinion 
of their ewn. It is to be regretted that there is not a 
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fuller account of the development of ocelli and gop, 


pound eyes, and the examples given of ocular Organs 


are not representative of the usual type of insect eye 


structure. It is true, of course, that most informatig, : 


on the development of the compound eye of inseets j, 
based on holometabolous species and involves poy. 
embryonic rather than embryonic development. 
Part II, the larger part of the text, treats of ty 
orders or major groups of insects separately, and enj 
with Chapter XXI on the Myriapoda.. From the ep. 
tents of the chapters in this section it would appear 
that there is now no order of insects in which something 
is not knewn of its embryonic development, but th 
authors point out that “many problems, both theoreti. 
eal and factual, have not yet been solved.” The bibl. 
ography contains close to 900 references, and an excl. 
lent feature of the book is the inclusion at the end of 
each chapter of author-date citations on the chapte 
subjects, which are given in full in the general list. 
Inseet embryology is well along in its second century, 


and has grown in an unorganized way to such propor. * 


tions that few teachers have the courage to include it 
in their entomological courses. Both teachers and six. 
dents from now on, therefore, will be fortunate in 
having not only an assembled text, but one so admir. 
ably composed and illustrated from the wealth of avail- 
able material. 
R. E. Snoperass 
BUREAU OF ENTOMOLOGY AND 
PLANT QUARANTINE, 
U. S. DEPARTMENT OF AGRICULTURE 


REPORTS 


THE BANTING RESEARCH FOUNDATION 


THE annual report of the Honorary Secretaries of 
the Banting Research Foundation for the year 1939-40 
discloses that its income, as provided for in its charter, 
was distributed in two ways. A block grant of slightly 
less than one half its income was made to the Banting 
and Best Chair of Medical Research of the University 
of Toronto, and eighteen individual grants were made 
to research workers in various parts of Canada who 
submitted problems to the foundation which were 
approved by the trustees. These grants were for 
either living expenses of the applicant or salaries for 
assistants, or materials, or combinations of these. 
Summarized reports of the results obtained on these 
eighteen individual grants follow. 

Four grants were made for studies on chemotherapy. 
On one, Dr. W. J. Auger, Hospital for Sick Children, 
Toronto, found that sulfapyridine and sulfapyridine 
plus Type I antipneumococcic rabbit serum caused a 
marked reduction in the incidence of empyema in Type 
I pneumonia. He also devised a plate method for 


determining the relative potencies of various chemo- 
therapeutic agents against pneumococci. He als 
found that novocaine in body fluids has a poweriil 
antichemotherapeutic effect. An assistant was pr0- 
vided for Dr. P. H. Greey, department of bacteriology, 
University of Toronto, to enable him to test some 
seventy sulfanilamide compounds synthesized in the 
Department of Medical Research, University 
Toronto, as to their therapeutic effects in combatting 
staphylococci. Some gave promising results in the 
test tube but failed to protect animals against staply- 
lococeus infection. Dr. W. Hurst Brown received 8 
grant to allow x-ray studies to be made on a larg 
group of patients who had previously received larg? 
doses of sulfapyridine, in order to see whether 41) 
of them had developed urinary caleuli owing to th 
deposition of the acetylated sulfapyridine. As otly 
two out of 30 patients had any suspicious findings 
danger of caleuli formation in properly handled 
patients does not seem great. Dr. Kari Sternbath 
department of hygiene and preventive medicine, Us" 
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| versity of Toronto, tested the chemotherapeutic effects 


of many new organic compounds on meningococei and 
vonococei. Seven new drugs tested were found to be 
ih potent as sulfanilamide in combatting meningococei 
‘n mice, and some of these were less toxic than sulf- 
anilamide. 

Five grants were made for various researches on 
hormones. M. M. Hoffman, Department of Biochem- 
istry, Dalhousie University, with Dr. Heard isolated a 
hitherto undescribed member of the female sex hor- 
mone series in equine pregnancy urine. A. F. McKay, 
in the same department, discovered a previously unde- 
scribed isomer of the male sex hormone. Dr. A. W. 
Ham, department of anatomy, University of Toronto, 
is investigating the effect of anterior pituitary extracts 
on bone repair. Extracts containing the growth prin- 
ciple were not observed to have any stimulating effect 


fon the repair of fractures in young animals. Their 


effects on repair in older animals, and the effect of 
hypophysectomy on bone repair are still under investi- 
gation. Dr. P. G. Weil, University Clinic, Royal Vic- 
toria Hospital, Montreal, continued studies on the 


relation of the cortical hormone to shock. With Dr. 


Rose it was found that giving desoxycorticosterone and 
adrenal cortical extract together significantly reduced 
the mortality from experimentally produced surgical 
shock. H. C. Read, department of pharmacology, Dal- 


® housie University, performed experiments in the hope 


of clarifying the respective rdles of the testes and the 
adrenal in maintaining prostatic and seminal vesicle 
structure. The results are now being studied. 

Two grants were made for research on vitamins. 


Dr. D. G. H. MacDonald, department of physiological 


hygiene, University of Toronto, found that supplying 
fat did not prevent the slow heart rate that develops 
in vitamin B deficiency, although fat will prevent or 
cure other manifestations of B deficiency. Thiamin 


® was found to be the only pure substance which affects 


the heart rate. A liver factor is also concerned in 
the slow heart rate observed in B-deficient diets. Thia- 
min was found not to affect the tone of the large intes- 
tine, but evidence was obtained of some unidentified 
member of the B complex altering bowel tone. The 
thiochrome procedure for the assay of thiamin was 
found accurate for pure solutions, but unsatisfactory 
for the measurement of thiamin in urine. Miss H. M. 
Perry, department of physiological hygiene, University 
of Toronto, investigated vitamin C and P deficiency 
with regard to hemorrhages. In guinea pigs vitamin 


| C prevented hemorrhages, but vitamin P did not. Evi- 


dence was found that vitamin C is not the only factor 
needed to prevent capillary hemorrhages in man, hence 
estimation of vitamin C needs or deficiency should not 
we on tests depending on the strength of capillary 


Seven other grants for various other researches were 
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also made. Dr. Edith Anderson, department of chem- 
istry, University of Toronto, prepared and investigated 
the physiological actions of L-sugars. There was 
reason to hope that these might inhibit the anaerobic 
fermentation of cancer cells but on testing, L-sugars 
proved to be inert biologically. Dr. K. C. Fisher, 
department of experimental biology, University of 
Toronto, investigated the relation of anesthesia to cell 
anoxemia. It has appeared from the effects of ethyl 
carbamate that it is possible to divide the normal 
oxygen consumption into two fractions which presum- 
ably represent two separate enzyme systems. These 
are depressed by different concentrations of narcotics. 
This finding removes certain objections to the hypothe- 
sis that narcosis is due to an inhibition of oxygen con- 
sumption. Miss E. G. Huntsman, depariment of 
anatomy, University of Toronto, received a summer 
grant to study the cause of hyaline degeneration of 
arteries in experimental hypertension. A new method 
for estimating blood pressure which depends on the 
observance of color change in the tail was devised for 
use in young rats. Hyaline degeneration of arteries 
was found to develop as soon as the seventeenth day. 
The work is still in progress. Dr. E. E. Kuitunen con- 
tinued her studies on the incidence and types of intes- 
tinal parasites in Toronto. Twenty-eight per cent. of 
324 patients in the Toronto Western Hospital were 
found to harbor some species of protozoa or helminth. 
Fresh pineapple juice was found in vitro to be an 
effective ‘anti-helminth, but in the presence of gastric 
juice of 0.2 per cent. HCl and on administration to 
two cases, it was ineffective. Three hundred dia- 
phragms from autopsies at the Toronto General Hos- 
pital and the Hospital for Sick Children were ex- 
amined for trichinella spiralis. Seven positive results 
were found, all these unrecognized clinically. Drs. 
T. F. Nicholson and D. L. Selby, Department of Patho- 
logical Chemistry, University of Toronto, found on 
causing degeneration of the distal tubule of the kidney 
by uric acid that no decrease in the clearance of 
inulin, creatine or urea resulted, but that the ability 
of the kidney to reabsorb water and salt was impaired 
more markedly than when the proximal tubule was 
damaged. Experiments on the effect of sulfanilamide 
on the kidney showed that no damage was produced 
when concentrated solutions were injected directly 
into the renal artery. Dr. Bram Rose, University 
Clinie, Royal Victoria Hospital, Montreal, found after 
experimental surgical shock that there was a decrease 
in the blood histamine and an increase in plasma 
histamine. After anaphylactic shock in the rabbit, a 
rapid and marked decrease in the histamine content 
of blood and plasma occurred. A decrease in the blood 
histamine has been found in human eases of acute 


angio-neurotic oedema. Dr. E. G. Young, with Miss © 


H. P. Wentworth, in the department of biochemistry, 
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Dalhousie University, worked out a method for the 
assay of allantoin in blood in which the Rimini- 
Schryver reaction for allantoin was applied to its 
colorimetric estimation. This method allows the esti- 
mation of allantoin in 5 ml of blood with a probable 


BREEDING A DISEASE-RESISTANT RED 
CLIMBING ROSE! 


NOTWITHSTANDING the great popularity of “ever- 
blooming” small, bush roses, climbing roses have a 
greater range of usefulness in making the roadside, 
home and its adjoining grounds more attractive. The 
chief hindrance to a greater utilization of climbing 
roses has been a lack of disease resistance, although 
many climbers are far more tolerant to disease than 
small bush roses as a group. 

Two of the most common diseases afflicting climbers 
over large areas in the United States are powdery 
mildew and low-temperature injury. 
disease, black spot, is not so destructive on most 
climbers as it is on small, bush varieties.) Of the two 
serious diseases, powdery mildew is frequently so 
abundant on Dorothy Perkins, Crimson Rambler, 
Excelsa and other varieties having small blossoms in 
large clusters (multiflora types), that their useful- 
ness as decorative plants is seriously impaired. Thus, 
while this type of climber possesses a considerable 
degree of hardiness and remarkable beauty when free 
from powdery mildew, the necessity of frequent dust- 
ing or spraying with fungicides to control mildew 
imposes a task which often is not very successful. 
Contrasted with the multiflora-type of climbers, 


freedom from powdery mildew but are more subject 
to low-temperature injury. Thus among large-blos- 
somed, red climbers, Paul’s Searlet Climber, Dr. Huey 
and Climbing American Beauty, three of the hardiest 
and best known red climbers, frequently suffer con- 
siderable injury either from low winter temperatures 
or from late spring frosts, unless they are partly pro- 
tected by a building or by covers. 

The problem of breeding a red climbing rose to com- 


has resolved itself largely in attempts to find disease- 
resistant parents. Other qualities are not difficult to 
secure. To find such parents, the writer has investi- 
gated many different varieties and species of roses, 
including our own wild roses. In the latter group, two 
species are outstanding for vigor, hardiness and toler- 
ance of heat and drought in Arkansas. They are Rosa 


1 Published with the approval of the Director of the 
Arkansas Agricultural Experiment Station as Research 
Paper No. 689, Journal Series, University of Arkansas. 
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(The parasitic 


those with large blossoms generally show a greater 


bine disease resistance with good blooming qualities _ 
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accuracy of within 10 per cent., using an ordinary 
colorimeter. 
V. E. HENDERson, 
A. W. Ham, 


Honorary Secretaries 


SPECIAL ARTICLES 


setigera and R. Eglanteria (R. rubiginosa). In ag. 


_ dition, both of these species possess marked abilitig 


to escape from attacks of powdery mildew, although 
when artificially inoculated, they become subject t 
infection. Rosa setigera hasalso shown a fair degre 
of resistance to black spot in some individuals but not 
in others, while R. Eglanteria appears to be uniformly 
susceptible to this disease. 

Among the plants under observation for diseag 
resistance were 100-odd hybrids, very kindly sent by 
the pioneer rose breeder, M. H. Horvath. This group 


largely represents crosses between R. setigera ani. 


various cultivated varieties, and four of them wer 
found to combine resistance to or escape from both 
powdery mildew and black spot. Although not out- 
standing in floral qualities, they are very hardy ani 
possess much vigor. The most disease resistant of 
these is a pink-blossomed climber, which unfortunately 
was received without designation of parentage or 
name or number (writer’s ace. No. 31). It is prob 
ably a hybrid of Rosa setigera and offered, for breei- 
ing purposes, a distinct advantage over the original 
wild parent. Its blossoms possess some 30 attractive 
petals. Its main disadvantage is that it is not homo 
zygous for resistance to either black spot or to lov. 
temperature injury, since selflings show much varis- 
tion in these characters. 

Utilizing No. 31 as the female parent, and Black 
Knight, an exceedingly beautiful red Hybrid Te, 
“everblooming” small bush variety, as the male par- 
ent, a climber has been obtained which combines, 
under Arkansas conditions, mildew-eseaping qualities 
and hardiness with attractive red blossoms. However, 
like most large-blossomed climbers, it is not completely 
immune to mildew. While it has escaped this diseas 
under natural conditions when nearby, highly suscep- 
tible varieties were severely infected, this hybrid 
showed some susceptibility when it was artificially 
inoculated. It is not resistant to black spot, although 
the effects of this disease are no more severe thal 
on such varieties as Mary Wallace, Paul’s Scarlé 
Climber, Dr. W. Van Fleet and Dr. Huey. Its fr 
grant blossoms are of a brilliant red color, approat 
ing Ridgway’s Tyrian Rose or Maerz and Pauli 
Plate 1 D6, the red being replaced by white at the 
extreme base of the petals. The stamens are Ve 
numerous and showy. The average blossom is larg’ 
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around 34 to 4 inches in diameter, and is borne singly 


a oy in small clusters on stems 4 to 6 inches long. Most 


of the blooms possess 20 large, recurved petals. The 
blossom buds are medium large, ovoid acute and of 
Hybrid Tea form. 

The plant has bloomed only in May under Fayette- 
ville, Ark., climatie conditions. In more northern lati- 
tudes it may be expected to bloom in June or July. 

In addition to showing relative freedom from mil- 
dew and from low temperature injury, it possesses 
considerable vigor and at least a fair degree of toler- 
ance to heat and drought. 

During the 1938 and 1939 growing seasons, both 
characterized by extreme heat and drought at Fayette- 
ville from July on through the summer, this hybrid 
made satisfactory growth and kept most of its leaves 
when many other varieties were badly defoliated. It 
passed through the severe 1939-40 winter with very 
little injury when Paul’s Scarlet Climber, growing 


§ close by, lost approximately 50 per cent. of its wood 


and less hardy varieties were killed to the ground level. 
Albertine, one of the hardiest of climbers, lost all its 
canes this winter (lowest temperature -7° F.). Aside 
from its resistanee to low-temperature injury when in 
a dormant condition, it withstood April freezes, both 
in 1939 and in 1940, when many varieties, including 
this hybrid, were full of new, tender growth and when 
such varieties as Black Boy, Countess of Stradbroke, 
Souv. Claudius Denoyel, Kitty Kinninmonth and many 
others were severely injured. 

This new hybrid, which is to be made available 
through responsible nurserymen, is named Stephen 
Foster, after America’s beloved song writer. 


H. R. Rosen 
UNIVERSITY OF ARKANSAS 
COLLEGE OF AGRICULTURE, 
FAYETTEVILLE 


THE EFFECT OF IMBALANCE IN THE “FIL- 
TRATE FRACTION” OF THE VITAMIN 
B COMPLEX IN DOGS: 


THE graying of fur and damage to the adrenal 


; cortex of rats first reported? from this laboratory as 


due to deficieney in the “filtrate fraction” of the vita- 
min B complex has been confirmed and extended in 


| Several other laboratories. Long-continued experi- 


ments are required for adequate observation of these 
deficiencies in dogs and these have now been under 
way in this laboratory for about two years. Even 
Mm very young animals several months are required 
for the development of overt symptoms of deficiency 


‘We acknowledge the valuable assistance of Work 
Projects Administration Official Project 65-1-08-62-Unit 
A-24 assigned to the University of California, and of a 
Fant from the Josiah Macy Jr. Foundation. 

: Morgan, Cook and Davison, Jour. Nutrition, 15: 27, 
938; Morgan and Simms, Jour. Nutrition, 19: 233, 1940. 
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in any of the B vitamins, with the possible excep- 
tion of B,. Since these experiments appear to be 
the first in which dogs have been reared exclusively 
on crystalline vitamins and since some unexpected fail- 
ures of nutrition oceurred when certain vitamins were 
added to the deficient diet it seems desirable to offer 
this preliminary report. 

Four lots of pure-bred cocker spaniels have been 
reared from weaning at four to six weeks of age on 
purified diet of washed casein, sucrose, criseo, salt mix, 
carotene and codliver oil, wheat germ oil and erystal- 
line thiamin chloride, vitamin B, (pyridoxin) and 
riboflavin. The variables in all cases were (a) filtrate 
factor, that is the concentrated filtrate from fuller’s 
earth-treated acetone extracts of yeast, (b) nicotinic 
acid and (c) pantothenic acid.* The filtrate factor 
preparation contained pantothenic acid, 0.6 mg per ec 
by rat growth comparison and traces of nicotinic acid. 
At first only filtrate fraction and nicotinic acid were 
used, but later crystalline synthetic caleium panto- 
thenate was administered in some eases, either with 
or without the filtrate preparation. One litter of four 
dogs has been on the diet for nineteen months, a sec- 
ond group of six dogs for twelve months, the third 
litter of three dogs for eight months and the fourth 
litter of six dogs for six months. 

There were nineteen dogs in the four experiments, 
but on three of these dogs, we will not report at this 
time. These three dogs were placed on salt-free 
(NaCl-free) diet, and this complicated the effect of the 
vitamin deficiencies in an unexpected way. The other 
sixteen dogs were found to react as described below. 

(I) Three which were positive controls, receiving 
adequate amounts of all vitamins, are alive and well, 
although not quite as heavy as stock dogs of the same 
age. 

(II) Two of which received no nicotinic acid, no 
pantothenic acid and no anti-gray preparation are 
alive and well, but with progressively graying fur. No 
black tongue sypmptoms have been seen, but inactivity, 
impaired digestion and sedate elderly behavior char- 
acterize these dogs. The third died of an infection 
after 6 months on the diet. 

(III) Four received an ample amount of nicotinic 
acid but no pantothenic acid or “filtrate factor.” 
Three of these are dead of progressive flaccid paraly- 
sis; one when helpless and near death was cured with 
filtrate fraction and is now, a year later, alive and well, 
her fur darkened. 

(IV) Four were given ample amounts of “filtrate 
factor” and/or pantothenic acid but no nicotinic acid. 
Two of these are dead, one after showing slowly pro- 
gressing paralysis over five or six months’ time and 
one within three months. The third is now plainly 


3 We are grateful for gifts of crystalline pyridoxin and 
of calcium pantothenate from Merck and Company, Rah- 
way, New Jersey. 
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showing the beginnings of the same condition and the 
fourth, which has received filtrate fraction for eighteen 
months, is still alive and apparently well. This dog 
has now been placed on pantothenic acid instead of 
filtrate fraction, since the latter is not entirely free 
from nicotinic acid. 

(V) The two remaining dogs receive pantothenic 
and nicotinic acids but no “filtrate factor.” After six 
months on the diet one of these dogs, the male, is still 
well, growing and so far showing no graying of the 
fur. However, the fur is dull and powdery instead 
of glistening black and the dog is beginning to show 
some failure of neuro-muscular control. The other ani- 
mal, a female, has lost appetite and weight, and is 
exhibiting much more advanced failure of neuro-mus- 
cular control. Her condition is not as good as that 
of her brother which has at no time received any of 
the filtrate factors (Group II above). 

The following conclusions appear to be justified by 
these results: | 

1. Dogs require one or more of the vitamins of the 
B complex in addition to thiamin, riboflavin, pyridoxin, 
nicotinie acid and pantothenic acid. 

2. Young dogs which receive none of the filtrate 
fraction, that is, no nicotinic acid, pantothenic acid or 
so-far unidentified factors, survive, grow moderately 
well but exhibit gradual depigmentation of hair, lack 
of activity and elderly behavior. 

3. The administration of nicotinie acid or panto- 
thenie acid alone to animals receiving ample amounts 
of all necessary vitamins except those of the “filtrate 
fraction” results in their gradual loss of neuro-muscu- 
lar control and sometimes sudden death. 

Attention should be given to the possible danger of 
the administration of large amounts of certain vitamins 
such as nicotinie acid to persons subsisting on diets 
having multiple deficiencies. Fortification of foods 
with those vitamins such as thiamin or nicotinie acid 
which are available in large quantities may precipitate 
conditions worse than the subacute deficiency state pro- 
duced by the usual diet balanced in its inadequacies. 
Improvement in all directions equally is essential. 

Aanes Fay Morgan 

UNIVERSITY OF CALIFORNIA, 

BERKELEY 


THE EXAMINATION OF TISSUES FOR 
CARCINOGENIC FACTORS 


In a recent publication! Menke has reported sar- 
coma production in mice following injection with fatty 
extracts of human breast cancer tissue. Somewhat 
similar experiments have been in progress in this 
institute since 1938 and it seems appropriate to give 
a résumé of our experiments at this stage as under 
the present conditions here it is not possible to breed 


1 SCIENCE, 92: 290. 
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Dilute Brown mice upon the scale required for a Tepe. 
tition and extension of the work described beloy, 
The mammary glands of female mice of the Dil, 


Brown (DLB) strain are among the few tissues whic, | 


can be labelled with some degree of certainty “py. 
cancerous.” In the experiments described here they 
mammae have been tested for the presence of a ¢qy. 
cinogenic factor. The possibility exists that such , 
factor might be extractable and capable of initiating 
or facilitating mammary carcinoma in other mice, 


EXPERIMENTAL 


1. Mammary tissue was removed from 7 DLB ]y. 
tating does when their litters were almost weaned 


At this stage the mammae are engorged and can 


very easily dissected out. The tissue was finely mince 
with scissors and shaken with distilled ether for about 
twenty minutes, stored in the refrigerator over night, 
the ether changed and the whole process repeated twice 
more. The ether extracts were pooled, evaporated a 


low pressure and diluted with an equal volume of - 


sterile olive oil. Thirty female mice 6-8 weeks old, of 
ordinary commercial stock, received intraperitoneally 
0.1 ce of the olive oil solution per mouse per injection, 
Thirty control females of similar stock received 0.05 c 
sterile olive oil. Usually a fresh batch of DIB 
mammae was worked up for each series of injections. 
After nine injections spread over four months the does 
were mated; of the thirty injected with the extract 
fourteen littered, of the twenty-nine controls nineteen 
littered. The animals lived in all twenty-five months, 
but neither local reaction nor mammary carcinoma 
were observed. 

2. Experiment 1 was repeated with modifications; 
this time each series consisted of fifty-two mice; the 
mammary tissue for each preparation was removed 
from eight to fifteen DLB lactating does and the i 
jections were made sub cutem. The does (6-8 weeks 
old) receiving the injections were from the same ¢on- 
mercial source as in Experiment 1. Eighteen sets of 
injections were spread over five months at roughly 
equal intervals. After the last injection the does were 
allowed to breed. Of the fifty-one does receiving ¢ 
tract forty-two littered, of forty-seven controls rr 
ceiving olive oil alone thirty-two littered. 

When the experiment had been in progress twenty- 
two months mammary carcinoma had developed i 
four olive oil control mice (three at the nineteenth and 
one at the twenty-second month) while the series 1- 
jected with tissue extract had developed similar mall- 
mary tumors in two animals (seventeenth and twenty: 
first month) and also a spindle-celled sarcoma. in 0té 
animal (nineteenth month). The sarcoma has bee! 
grafted and is growing in the second generation. 

The ratio of experimental to control animals hs 
remained fairly constant throughout the experiment. 


| 
| 
| 
a 
| 
| 
| 
| 
| 
ade 
| 
¥ 
Sex 
i 
: 
> | | 
| 


MakcH 14, 1941 


At the date of writing five mice in the experimental 
and four in the control series are still alive. 

Thus an ether extract of DLB mammary tissue has 
not promoted mammary cancer in female mice of ordi- 
nary mixed stock. However, it is of considerable 
interest that a sarcoma has developed in one mouse at 


© the site of injection. Sarcoma has thus been obtained 


in mice by injecting fatty material from DLB mam- 


| mary tissue, from human breast cancer (Menke) and 


from the liver of a patient dead of cancer of the stom- 
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ach (Schabad). In this institute sixteen sarcomas 
have been obtained in mice injected with fat fractions 
from the livers of Europeans who have died of cancer 
or from the livers of Bantu dead from causes other 
than cancer. This work is now published in the Amer- 
ican Journal of Cancer (39: 496, 1940). 


I. Hizcer 
THE CHESTER BEATTY RESEARCH INSTITUTE, 
THE RoyAL CANCER HOSPITAL (FREE), 
LONDON 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A VIBRATING NEEDLE AS A MICROSUR- 
GICAL INSTRUMENT 
Guass needles and irredectomy scissors are almost 
universally employed for performing operations on 
embryos. These instruments leave much to be desired. 
Not only does their effective manipulation require 


® considerable skill which is usually attained only after 


long practice, but certain limitations are inherent in 
the instruments themselves. Fine-pointed glass needles 
lack rigidity, are easily broken in use and, since they 
are necessarily cylindrical rather than knife-shaped, 
do not have true eutting edges. The tendency of cells 
to adhere to the blades of irredectomy scissors may re- 
sult in excessive injury to delicate tissues and, when 
more than one layer of tissue is to be cut at the same 
time, the shearing action of the scissors may cause the 
adhesion of one layer to another. This is undesirable 
in some types of experiments. Moreover, neither of 
these instruments is well adapted for the performance 
of certain operations such as the removal of loose cells 


® from the surfaces of explanted organs, the separation 


of layers of tissue from one another or the excavation 
of material overlying the structure to be transplanted 
or underlying the site of implantation in the host. 
All these operations may be accomplished more easily 
and rapidly with the new instrument to be described 
below. 

The vibrating needle was designed primarily to serve 
as an aid in performing transplantations involving 
young amphibian larvae and embryos. It is believed, 
however, that it could also be used to advantage in 
other microsurgical techniques. The essential feature 
of the device is a fine steel needle, the tip of which 
has been converted into a very fine knife. This is set 
in vibration by means of an electromagnet energized 
by 60-cycle alternating current. In principle, the cut- 


f ting action of the vibrating needle resembles that of a 


Single-toothed jig-saw with a very small amplitude of 
Vibration and, as in the case of the jig-saw, its opera- 
tion is subjeet to more delicate control than that of 
knives or seissors. Furthermore, the rapid vibratory 
motion of the needle and the currents produced in the 


water by this motion are useful in performing the 
other operations mentioned above. The instrument is 
easily made and may be \operated with proficiency 
after very little practice. The actual details of con- 
struction of the device may of course be varied in ac- 
cordance with the nature of the material on which it 
is to be employed. The following (see Fig. 1) is a 
detailed description of a form of the instrument which 
has proven satisfactory for general purposes: 

The core (A) of the magnet consists 
of an iron rod, 3” long by #” in diam- 
eter. It should preferably be made of 
soft iron, although a tenpenny finish- 
ing nail is satisfactory. One end of 
the rod is slightly flattened laterally by 
hammering and is drilled and tapped 
to receive a 4”, 2-56 iron machine 
screw which, provided with a lock nut, 
serves as the adjustable pole (B) of 
the magnet. The coil (C) is wound 
between two cylinders of cork (D-D), . 
each 2” in length and just a trifle 
larger than the inside diameter (7-8 
mm) of the glass tube (E), which 
serves both as a protective casing and 
as a handle for the instrument. The 


Fig.1. See- coil is 2” long and contains approxi- 
tional dia- mately 100 feet of 36-gauge enameled 
gram of in- 

strument. copper wire. (Used wire may be 


bought at almost any radio repair shop.) The wire 
should be wound as smoothly as possible and great care 
should be taken not to injure the insulation. The ends 
should be scraped free of enamel and fastened to 
strong but light, well-insulated wires (F). After the 
finished magnet has been carefully inserted into the 
lower end of the glass tube, the upper end of the tube 
is filled with melted pitch or paraffin (G). After 
solidifying, this material holds the lead wires firmly 
and also improves the balance of the instrument by 
raising the center of gravity. The lower end of the 
tube, to which the needle is to be clamped, should be 
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wrapped with a single thickness of friction tape (H). 
This helps to hold the base of the needle firmly. 

2 A simple cireuit (Fig. 2) for 
use with 110-volt alternating cur- 
rent consists of a 60-watt lamp 

3 (1) inseries with a 100 ohm rheo- 

stat (2) and a foot switch (4). 
The coil of the magnet is con- 
nected across the rheostat (at 3). 
The cutting needle itself is a 
No. 12 “sharp” sewing needle 
(J). Since this type of needle 


Hov 


is very short and is too fine to 
Fig. 2. Cireuit be handled with ease, it has been. 
diagram. found advisable to cement two 


needles together with a drop of De Khotinsky’s 
cement. The basal needle is first bent into the shape 
of an “L” with the shorter arm about 2” long. This 
shorter arm then forms a convenient handle (K) by 
means of which the cutting edge may be oriented with 
reference to the plane of vibration. The handle also 
makes it possible to hold the needle firmly during the 
grinding process. 

The grinding should be done under a medium power 
objective of the dissecting microscope on a very hard 
oil stone of the same fineness of grain as those used to 
sharpen razors. Carborundum stones are too soft for 
this purpose. The compound needle should be held 
firmly in the hand with the thumb or the middle finger 
on the tip of the handle (which should be held in a 
horizontal position most of the time) and the tip of 
the index finger very close to the tip of the cutting 
needle. An attempt should be made to produce a fine, 
tapering point, elliptical in cross-section. Following 
‘this, the point should be converted into a very fine, 
two-edged blade with the cutting edges in approxi- 
mately the same plane as the handle of the needle. A 
properly ground point should be much sharper and 
stronger than the finest usable glass needle. The oil 
used in grinding may be removed by rinsing the needle 
in xylol followed by absolute alcohol. The point 
should never be brought into contact with any object 
such as cloth, the fingers, glass dishes or operating 
platforms. Properly cared for, it should last for 
from 25 to 50 operations before needing resharpen- 
ing. After use, it should be rinsed in pure water and 
dried in absolute alcohol. 

The needle is loosely clamped to the side of the 
glass tube over the frietion tape by a circular band 
of thin metal (L) which may be constrieted by means 
of a small screw (not shown). After carefully orient- 
ing the needle so that the cutting edges lie in the plane 
of vibration, the clamp is tightened and the set screw 
of the magnet adjusted. When in operation, the 
needle should just strike the set screw so that a faint 
buzzing is heard. 


Vou. 93, No. 241) 


It will be found that the amplitude of vibratio, ‘ 
dependent both upon the adjustment of the set screw 
and upon the setting of the rheostat. In order to pre. 
vent overheating of the magnet, the set screw shoyj 
be adjusted so that the minimum current is employed, 
It will then be possible to increase the amplitude of 
vibration considerably by changing the setting of th 
rheostat. Sinee both the rheostat and the magne 
heat up with continued use, the foot switch should he 
opened whenever the instrument is not actually in ys. 

Incisions are made by touching the tip of the vibra. 
ing needle to the surface of the tissue, the instrument 


being held at a 45° angle. Layers of tissue may lp 


separated by turning the instrument so that the plane 
of vibration corresponds to the plane in which the 
layers are joined. Excavations are carried out by in. 
creasing the amplitude of vibration so that the loos 
cells are literally washed out by the resulting water 
currents. 

The water currents produced by the vibration of the 
needle are not strong enough to interfere with the 
manipulation of objects of the size and density of 
amphibian eggs or embryos. It is possible, however, 
that they may be strong enough to be objectionable 
in the case of very small objects or very light objects 
such as young chick embryos. 

H. F. Drury 
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